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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic wave filter with which it has a piezo-electric 
substrate, at least one IDT electrode for an input arranged on said piezo-electric 
substrate, and at least one IDT electrode for an output arranged on said piezo- 
electric substrate, and the pitch of the electrode finger of said IDT electrode for 
an input differs from the pitch of the electrode finger of said IDT electrode for an 
output. 

[Claim 2] A surface acoustic wave filter according to claim 1 with the larger pitch 
of the electrode finger of the direction with more numbers of the electrode finger 
of an IDT electrode among said IDT electrode for an input, and said IDT 
electrode for an output than the pitch of the electrode finger of the direction with 
few numbers of an electrode finger. 

[Claim 3] The surface acoustic wave filter with which it has a piezo-electric 
substrate, at least one IDT electrode for an input arranged on said piezo-electric 
substrate, and at least one IDT electrode for an output arranged on said piezo- 
electric substrate, and the metallization ratio of said IDT electrode for an input 
differs from the metallization ratio of said IDT electrode for an output. 
[Claim 4] A surface acoustic wave filter according to claim 1 with the metallization 
ratio of the direction with more numbers of the electrode finger of an IDT 
electrode among said IDT electrode for an input, and said IDT electrode for an 
output smaller than the metallization ratio of the fewer one. 
[Claim 5] The surface acoustic wave filter according to claim 1 to 4 on the basis 
of the pitch of the main excitation electrode when said one IDT electrode is 



constituted by the pitch of two or more electrode fingers. 
[Claim 6] The peak frequency of the radiation property of said IDT electrode for 
an input is in the peak frequency, the real up one, etc. of a radiation property by 
carrying out, and is a surface acoustic wave filter according to claim 1 to 4. [ of 
said IDT electrode for an output ] 

[Claim 7] Either said IDT electrode for an input and said IDT electrode for an 
output It is the 1st IDT electrode which is one pair of electrode fingers which 
counter. Another side of said IDT electrode for an input, and said IDT electrode 
for an output The 2nd IDT electrode which has been arranged at said one 1st 
IDT electrode side and which is one pair of electrode fingers which counter, It 
consists of the 3rd IDT electrode which has been arranged at the another side 
side of said 1st IDT electrode and which is one pair of electrode fingers which 
counter. The said 1st, 2nd, and 3rd IDT electrodes Said the 2nd and 3rd peak 
frequency, real up one, etc. of a radiation property are [ arrange / along the 
direction which a surface acoustic wave spreads ] in the peak frequency of the 
radiation property of said 1st IDT electrode by carrying out,. and it is a surface 
acoustic wave filter according to claim 6. [ of an IDT electrode ] 
[Claim 8] Either said IDT electrode for an input and said IDT electrode for an 
output are the 1st [ which is one pair of electrode fingers which counter ], 4th, 
and 5th IDT electrodes, respectively. Another side of said IDT electrode for an 
input, and said IDT electrode for an output They are the 2nd [ which is one pair of 
electrode fingers which counter, respectively ], and 3rd IDT electrodes. Said 2nd 
and 3rd IDT electrodes are arranged at the both sides of said 1st IDT electrode, 
respectively. With said 1st IDT electrode of said 2nd IDT electrode, said 4th IDT 
electrode is arranged in the opposite hand. With said 1st IDT electrode of said 
3rd IDT electrode, said 5th IDT electrode is arranged in the opposite hand. The 
said 1st, 2nd, 3rd, 4th, and 5th IDT electrodes It is arranged along the direction 
which a surface acoustic wave spreads. At least The group of said 1st IDT 
electrode, The peak frequency of the radiation property of the IDT electrode of 
any two or more groups is in the real up one etc. by carrying out among the 



group of said 4th and 5th IDT electrodes, and the group of said 2nd and 3rd IDT 
electrodes, and it is a surface acoustic wave filter according to claim 6. 
[Claim 9] A different surface acoustic wave filter according to claim 6 from the 
thickness of said 1st IDT electrode, and the thickness of said 2nd and 3rd IDT 
electrodes. 

[Claim 10] A different surface acoustic wave filter according to claim 6 from the 
ingredient of said 1st IDT electrode, and the ingredient of said 2nd and 3rd IDT 
electrodes. 

[Claim 1 1] It is equal, there are more numbers of the electrode finger of said 1st 
IDT electrode than the number of said 2nd and 3rd electrode fingers, and, for the 
electrode finger pitch of said 1st IDT electrode, the metallization ratio of said 1st 
IDT electrode and the metallization ratio of said 2nd and 3rd IDT electrodes are a 
larger surface acoustic wave filter according to claim 7 than the electrode finger 
pitch of said 2nd and 3rd IDT electrodes. 

[Claim 12] The metallization ratio of said 1st IDT electrode, the metallization of 

said 2nd IDT electrode, and the metallization ratio of said 3rd IDT electrode are a 

mutually different surface acoustic wave filter according to claim 7. 

[Claim 13] It is the surface acoustic wave filter according to claim 7 on which two 

or more filter trucks which have the said 1st, 2nd, and 3rd IDT electrode and said 

1st, and 2nd reflector electrode are formed in said piezo-electric substrate, and 

said two or more filter trucks function as one filter cooperatively. 

[Claim 14] Each of two or more of said filter trucks is a surface acoustic wave 

filter with the same configuration as other filter trucks of said two or more filter 

trucks according to claim 13. 

[Claim 15] It is the surface acoustic wave filter according to claim 13 in which at 
least one or more filter trucks have a different configuration from other filter 
trucks of said two or more filter trucks among said two or more filter trucks. 
[Claim 16] The 1st reflector electrode arranged in the opposite hand with the side 
by which said 1st IDT electrode of said 2nd IDT electrode on said piezo-electric 
substrate is arranged, It has the 2nd reflector electrode arranged in the opposite 



hand with the side by which said 1st IDT electrode of said 3rd IDT electrode on 
said piezo-electric substrate is arranged. The said 1st, 2nd, 3rd IDT electrode, 
said 1st, and 2nd reflector electrodes are surface acoustic wave filters according 
to claim 7 arranged along the direction which a surface acoustic wave spreads. 
[Claim 17] The surface acoustic wave filter manufacture approach of being the 
surface acoustic wave filter manufacture approach of manufacturing the surface 
acoustic wave filter equipped with the piezo-electric substrate, the IDT electrode 
for an input arranged on said piezo-electric substrate, and the IDT electrode for 
an output arranged on said piezo-electric substrate, and changing the pitch of the 
electrode finger of said IDT electrode for an input, and the pitch of the electrode 
finger of said IDT electrode for an output. 

[Claim 18] Communication equipment with which it has the sending circuit which 
outputs a transmission wave, and the receiving circuit which inputs a received 
wave, and the surface acoustic wave filter according to claim 1 is used for said 
sending circuit and/or said receiving circuit. 

[Claim 19] Communication equipment with which it has the sending circuit which 
outputs a transmission wave, and the receiving circuit which inputs a received 
wave, and the surface acoustic wave filter according to claim 3 is used for said 
sending circuit and/or said receiving circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave filter of 
a longitudinal-mode mold, the surface acoustic wave filter manufacture approach, 
and communication equipment. 
[0002] 

[Description of the Prior Art] In recent years, the surface acoustic wave filter is 
widely used for mobile communication equipment. As a filter of RF stage, the 
surface acoustic wave filter of a longitudinal-mode mold or a ladder mold is used. 
The demand of the reduction in the loss of a surface acoustic wave filter and a 
raise in attenuation has become strong with high-performance-izing of 
communication equipment, such as a cellular-phone terminal. 
[0003] Hereafter, the surface acoustic wave filter of the conventional longitudinal- 
mode mold is explained. 

[0004] The configuration of the surface acoustic wave filter of the conventional 
longitudinal-mode mold is shown in drawing 12 . In drawing 12 , a surface 
acoustic wave filter is constituted by the 1st, 2nd, and 3rd IDT (INTADIJITARU 
transducer) electrode 802, 803, and 804 and the 1st and 2nd reflector electrode 
805 and 806 on the piezo-electric substrate 801 . The electrode finger of the 2nd 
and 3rd IDT electrode 803 and 804 upside is connected to the input terminal IN, 
respectively, and the electrode finger of the 2nd and 3rd IDT electrode 803 and 
804 bottom is grounded, respectively. Moreover, the electrode finger of the 1st 
IDT electrode 802 bottom is connected to the output terminal OUT, and the 
electrode finger of the 1st IDT electrode 802 upside is grounded. Moreover, main 
spacing (it is hereafter called a pitch) which is the part shown by P of the 1st, the 
2nd, and drawing 12 of the electrode finger of the 3rd IDT electrode 802, 803, 
and 804 is the respectively same magnitude. The surface acoustic wave filter of 



a longitudinal-mode mold is obtained by considering as the above configuration. 
[0005] In the above-mentioned surface acoustic wave filter, the electrode finger is 
arranged in the same pitch so that the acoustic velocity of the 1st, the 2nd, the 
3rd IDT electrode 802 and 803, and the surface acoustic wave within 804 may 
become equal. However, as for the 1st IDT electrode 802, 2nd, and 3rd IDT 
electrodes 803 and 804, the numbers of an electrode finger differ from a 
viewpoint of a design of bandwidth or an impedance in many cases. Usually, the 
number of the electrode finger of the 1st IDT electrode 802 is designed so that it 
may increase more than the number of the electrode finger of the 2nd and 3rd 
IDT electrode 803 and 804. 

[0006] Moreover, the surface acoustic wave filter of the longitudinal-mode mold 
designed so that the pitches of each electrode finger of one IDT electrode might 
differ for the object of realizing low loss-ization, as shown in drawing 13 is also 
used. That is, drawing 13 is the surface acoustic wave filter of the conventional 
longitudinal-mode mold, and it is designed so that an electrode finger pitch which 
is different in one IDT electrode may be contained. 

[0007] In drawing 13 , a surface acoustic wave filter is constituted by the 1st, 2nd, 
and 3rd IDT electrode 1202, 1203, and 1204 and the 1st and 2nd reflector 
electrode 1205 and 1206 on the piezo-electric substrate 1201. The electrode 
finger of the 2nd and 3rcJ IDT electrode 1203 and 1204 upside is connected to 
the input terminal IN, respectively, and the electrode finger of the 2nd and 3rd 
IDT electrode 1203 and 1204 bottom is grounded, respectively. Moreover, the 
electrode finger of the 1st IDT electrode 1202 bottom is connected to the output 
terminal OUT, and the electrode finger of the 1st IDT electrode 1202 upside is 
grounded. 

[0008] Moreover, in drawing 13 , when the pitch of the field shown by 1a of the 
1st IDT electrode 1202 is set to P, P is 1/2 wave of die length. Moreover, when 
the pitch of the field shown by 1b is made into P\ P' is narrower than 1/2 wave. 
The pitch of the field shown by 2a of the 2nd IDT electrode 1203 is P, and P is 
1/2 wave of die length. Moreover, the pitch of the field shown with 2b is P\ and P' 



is narrower than 1/2 wave. The pitch of the field similarly shown by 3a of the 3rd 
IDT electrode 1204 is P, and P is 1/2 wave of die length. Moreover, the pitch of 
the field shown by 3b is P\ and P' is die length narrower than 1/2 wave. 
[0009] Thus, the pitches of an electrode finger differ in the IDT electrode with the 
same each of the 1st IDT electrode 1202, the 2nd IDT electrode 1203, and the 
3rd IDT electrode 1204. 

[0010] Also in drawing 13 , as for the 1st IDT electrode 1202, 2nd, and 3rd IDT 
electrodes 1203 and 1204, the numbers of an electrode finger differ from a 
viewpoint of a design of bandwidth or an impedance in many cases. Usually, the 
number of the electrode finger of the 1st IDT electrode 1202 is designed so that it 
may increase more than the number of the electrode finger of the 2nd and 3rd 
IDT electrode 1203 and 1204. 
[0011] 

[Problem(s) to be Solved by the Invention] However, with such a surface acoustic 
wave filter, the technical problem that there is a limitation in realizing a good filter 
shape which has a broadband property occurs. 

» 

[0012] This invention aims at offering the surface acoustic wave filter and the 
surface acoustic wave filter manufacture approach of being a broadband further, 
and having a steep damping property, if out of band, and communication 
equipment in consideration of the above-mentioned technical problem. 
[0013] 

[Means for Solving the Problem] In order to solve the technical problem 
mentioned above, the 1st this invention is a surface acoustic wave filter with 
which it has a piezo-electric substrate, at least one IDT electrode for an input 
arranged on said piezo-electric substrate, and at least one IDT electrode for an 
output arranged on said piezo-electric substrate, and the pitch of the electrode 
finger of said IDT electrode for an input differs from the pitch of the electrode 
finger of said IDT electrode for an output. 

[0014] Moreover, the pitch of the electrode finger of the direction with more 
numbers of the electrode finger of an IDT electrode among said IDT electrode for 



an input and said IDT electrode for an output of the 2nd this invention is the 
surface acoustic wave filter of the 1st this invention with the larger number of an 
electrode finger than the pitch of the electrode finger of the fewer one. 
[0015] Moreover, the 3rd this invention is a surface acoustic wave filter with 
which it has a piezo-electric substrate, at least one IDT electrode for an input 
arranged on said piezo-electric substrate, and at least one IDT electrode for an 
output arranged on said piezo-electric substrate, and the metallization ratio of 
said IDT electrode for an input differs from the metallization ratio of said IDT 
electrode for an output. 

[0016] Moreover, the 4th this invention is the surface acoustic wave filter of the 
1st this invention with the metallization ratio of the direction with more numbers of 
the electrode finger of an IDT electrode among said IDT electrode for an input, 
and said IDT electrode for an output smaller than the metallization ratio of the 
fewer one. 

[0017] Moreover, the 5th this invention is one surface acoustic wave filter of the 
1-4th this inventions on the basis of the pitch of the main excitation electrode, 
when said one IDT electrode is constituted by the pitch of two or more electrode 
fingers. 

[0018] Moreover, the peak frequency of the radiation property of said IDT 
electrode for an input of the 6th this invention is one surface acoustic wave filter 
of the 1-4th equal this inventions on the peak frequency of the radiation property 
of said IDT electrode for an output, and parenchyma. 

[0019] The 7th this invention moreover, either said IDT electrode for an input and 
said IDT electrode for an output It is the 1st IDT electrode which is one pair of 
electrode fingers which counter. Another side of said IDT electrode for an input, 
and said IDT electrode for an output The 2nd IDT electrode which has been 
arranged at said one 1st IDT electrode side and which is one pair of electrode 
fingers which counter, It consists of the 3rd IDT electrode which has been 
arranged at the another side side of said 1st IDT electrode and which is one pair 
of electrode fingers which counter. The said 1st, 2nd, and 3rd IDT electrodes It is 



arranged along the direction which a surface acoustic wave spreads, and the 
peak frequency of the radiation property of said 1st IDT electrode is the surface 
acoustic wave filter of the 6th equal this invention on the peak frequency of the 
radiation property of said 2nd and 3rd IDT electrodes, and parenchyma. 
[0020] Moreover, the 8th this invention is the 1st [ either / whose / said IDT 
electrode for an input and said IDT electrodes for an output are one pair of 
electrode fingers which counter, respectively ], 4th, and 5th IDT electrodes. 
Another side of said IDT electrode for an input, and said IDT electrode for an 
output They are the 2nd [ which is one pair of electrode fingers which counter, 
respectively ], and 3rd IDT electrodes. Said 2nd and 3rd IDT electrodes are 
arranged at the both sides of said 1st IDT electrode, respectively. With said 1st 
IDT electrode of said 2nd IDT electrode, said 4th IDT electrode is arranged in the 
opposite hand. With said 1st IDT electrode of said 3rd IDT electrode, said 5th 
IDT electrode is arranged in the opposite hand. The said 1st, 2nd, 3rd, 4th, and 
5th IDT electrodes It is arranged along the direction which a surface acoustic 
wave spreads. At least The group of said 1st IDT electrode, The peak frequency 
of the radiation property of the IDT electrode of any two or more groups is the 
surface acoustic wave filter of the 6th equal this invention on parenchyma among 
the group of said 4th and 5th IDT electrodes, and the group of said 2nd and 3rd 
IDT electrodes. 

[0021] Moreover, the 9th this invention is a surface acoustic wave filter of the 6th 
this invention with which the thickness of said 1st IDT electrode differs from the 
thickness of said 2nd and 3rd IDT electrodes. 

[0022] Moreover, the 10th this invention is a surface acoustic wave filter of the 
6th this invention with which the ingredient of said 1st IDT electrode differs from 
the ingredient of said 2nd and 3rd IDT electrodes. 

[0023] Moreover, the 1 1th this invention of the metallization ratio of said 1st IDT 
electrode and the metallization ratio of said 2nd and 3rd IDT electrodes is equal, 
there are more numbers of the electrode finger of said 1st IDT electrode than the 
number of said 2nd and 3rd electrode fingers, and the electrode finger pitch of 



said 1st IDT electrode is the surface acoustic wave filter of the 7th larger this 
invention than the electrode finger pitch of said 2nd and 3rd IDT electrodes. 
[0024] Moreover, the 12th this invention is a surface acoustic wave filter of the 
7th this invention with which the metallization ratio of said 1st IDT electrode and 
the metallization of said:2nd IDT electrode differ from the metallization ratio of 
said 3rd IDT electrode mutually. 

[0025] Moreover, two or more filter trucks with which the 13th this invention has 
the said 1st, 2nd, and 3rd IDT electrode and said 1st, and 2nd reflector electrode 
in said piezo-electric substrate are formed, and are the surface acoustic wave 
filters of the 7th this invention on which said two or more filter trucks function as 
one filter cooperatively. 

[0026] Moreover, the 14th this invention is the surface acoustic wave filter of the 
13th this invention with the configuration as other filter trucks of said two or more 
filter trucks with the same each of two or more of said filter trucks. 
[0027] Moreover, the 15th this invention is the surface acoustic wave filter of the 
13th this invention in which at least one or more filter trucks have a different 
configuration from other filter trucks of said two or more filter trucks among said 
two or more filter trucks. 

[0028] Moreover, the 1st reflector electrode with which the 16th this invention has 
been arranged in the opposite hand with the side by which said 1st IDT electrode 
of said 2nd IDT electrode on said piezo-electric substrate is arranged, It has the 
2nd reflector electrode arranged in the opposite hand with the side by which said 
1st IDT electrode of said 3rd IDT electrode on said piezo-electric substrate is 
arranged. The said 1st, 2nd, 3rd IDT electrode, said 1st, and 2nd reflector 
electrodes are the surface acoustic wave filters of the 7th this invention arranged 
along the direction which a surface acoustic wave spreads. 
[0029] Moreover, the 17th this invention is the surface acoustic wave filter 
manufacture approach of manufacturing the surface acoustic wave filter 
equipped with the piezo-electric substrate, the IDT electrode for an input 
arranged on said piezo-electric substrate, and the IDT electrode for an output 



arranged on said piezoelectric substrate, and is the surface acoustic wave filter 
manufacture approach of changing the pitch of the electrode finger of said IDT 
electrode for an input, and the pitch of the electrode finger of said IDT electrode 
for an output. 

[0030] Moreover, the 18th this invention is communication equipment with which 
it has the sending circuit which outputs a transmission wave, and the receiving 
circuit which inputs a received wave, and the surface acoustic wave filter of the 
1st this invention is used for said sending circuit and/or said receiving circuit. 
[0031] Moreover, the 19th this invention is communication equipment with which 
it has the sending circuit which outputs a transmission wave, and the receiving 
circuit which inputs a received wave, and the surface acoustic wave filter 
according to claim 3 is used for said sending circuit and/or said receiving circuit. 
[0032] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0033] (Gestalt of the 1st operation) The gestalt of the 1st operation is explained 
first. The schematic diagram of the surface acoustic wave filter of the gestalt of 
this operation is shown in drawing 1 . 

[0034] In drawing 1 , a surface acoustic wave filter is constituted by the 1st, 2nd, 
and 3rd IDT electrode 102, 103, and 104 and the 1st and 2nd reflector electrode 
105 and 106 on the piezo-electric substrate 101. 

[0035] That is, with the side by which the reflector electrode 105 is arranged in 
the opposite hand with the side by which the 2nd IDT electrode 103 and the 3rd 
IDT electrode 104 are arranged at the both sides of the 1st IDT electrode 102, 
and the 1st IDT electrode 102 of the 2nd IDT electrode 103 is arranged, and the 
1st IDT electrode 102 of the 3rd IDT electrode 104 is arranged, the reflector 
electrode 106 is arranged in the opposite hand. Thus, the 1st, 2nd, and 3rd IDT 
electrode 102,103 and 104 and 1st, and 2nd reflector electrode 105 and 106 is 
arranged along the direction which a surface acoustic wave spreads. 
[0036] The electrode finger of the 2nd and 3rd IDT electrode 103 and 104 upside 



is connected to an input terminal IN, respectively, and the electrode finger of the 
2nd and 3rd IDT electrode 103 and 104 bottom is grounded, respectively. 
Moreover, the electrode finger of the 1st IDT electrode 102 bottom is connected 
to the output terminal OUT, and the electrode finger of the 1st IDT electrode 102 
upside is grounded. 

[0037] There are many electrode finger numbers of the 1st IDT electrode 102, 
arid they are the same than the electrode finger number of the 2nd and 3rd IDT 
electrodes 103 and 104. [ of the number of the electrode finger of the 2nd IDT 
electrode 103 and the number of the electrode finger of the 3rd IDT electrode 
104] 

[0038] Moreover, when the pitch of the P1, 2nd, and 3rd IDT electrode 103 and 
104 is set to P2 for the pitch of the 1st IDT electrode 102, there is relation of 
P1>P2. 

[0039] Moreover, the metallization ratio eta which shows the rate of the width of 

face of the electrode finger in one wave takes the same value with the 1st IDT 

electrode 102, 2nd, and 3rd IDT electrodes 103 and 104. 

[0040] Here, the metallization ratio eta is expressed with the following several 1. 

[0041] 

[Equation 1] Eta=L/(L+S) 

Here, L is the width of face of an electrode finger, and S is spacing from a certain 
electrode finger to the following electrode finger. 
[0042] Next, actuation of the gestalt of such this operation is explained. 
[0043] The relation between the number of the electrode finger of the 1st IDT 
electrode 102, and the metallization ratio eta of the 1st IDT electrode 102 and the 
peak frequency of the radiation property of the 1st IDT electrode 102 is shown in 
drawing 2 . The peak frequency of a radiation property shall mean the frequency 
from which the level of a radiation property serves as max here. Namely, when 
taking the value which has the metallization ratio eta of the number of the 
electrode finger of the 1st IDT electrode 102, and the 1st IDT electrode 102 when 
a pitch is fixed, drawing 2 measures the radiation property of the 1st IDT 



electrode 102, and plots it in quest of the peak frequency of the radiation property. 
[0044] Even if an electrode finger pitch changes the metallization ratio eta of the 
number of the electrode finger of the 1st IDT electrode, and the 1st IDT electrode 
102, he is trying to serve as the same value in drawing 2 , as mentioned above. 
[0045] The peak frequency of the radiation property of the 1st IDT electrode 102 
is high, so that from drawing 2 and the number of the electrode finger of the 1st 
IDT electrode 102 increases. Moreover, the peak frequency of the radiation 
property of the 1st IDT electrode 102 is low, so that the metallization eta of the 
1st IDT electrode 102 becomes large. Thus, the peak frequency of the radiation 
property of the 1st IDT electrode 102 becomes high as an electrode finger 
number increases and Metallization eta becomes small again, when the 
electrode layer thickness of the 1st IDT electrode 102 is the same. The 
inclination seen with the 1st IDT electrode 102 also about the 2nd and 3rd IDT 
electrodes 103 and 104 and the same inclination are seen. 
[0046] The radiation property of the 1st IDT electrode 102 is shown in 401 of 
drawing 4 . In the 1st IDT electrode 102, the radiation property is an 
unsymmetrical property to the peak frequency under the effect of a reflection 
property so that clearly from 401 of drawing 4 . 

[0047] Moreover, the radiation property of the 2nd IDT electrode 103 is shown in 
402 of drawing 4 . As for the radiation property, the radiation property of the 2nd 
IDT electrode 103 as well as the 1st IDT electrode 102 is an unsymmetrical 
property to the peak frequency under the effect of a reflection property. In 
addition, since the 3rd IDT electrode 104 has the number of an electrode finger 
the same as the 2nd IDT electrode 103, the radiation property of the 3rd IDT 
electrode 104 is the same as the radiation property of the 2nd IDT electrode 103. 
Therefore, the radiation property of the 3rd IDT electrode 104 as well as the 
radiation property of the 2nd IDT electrode 103 is shown by 402 of drawing 4 . 
[0048] On the other hand, the artificer discovered the data that the property of a 
surface acoustic wave filter will become better, when a surface acoustic wave 
filter was designed so that the peak frequency of the radiation property 402 of the 



peak frequency [ of the radiation property 401 of the 1st IDT electrode 102], 2nd, 
and 3rd IDT electrodes 103 and 104 may become equal as shown in drawing 4 . 
That is, when a surface acoustic wave filter was designed so that the peak 
frequency of the radiation property 402 of the peak frequency [ of the radiation 
property 401 of the 1st IDT electrode 102 ], 2nd, and 3rd IDT electrodes 103 and 
104 may become equal; the property of a surface acoustic wave filter discovered 
the data of becoming what has a broadband damping property. 
[0049] As mentioned above, there are more electrode finger numbers of the 1st 
IDT electrode 102 than the electrode finger number of the 2nd and 3rd IDT 
electrodes 103 and 104. Therefore, when the pitch of the 1st IDT electrode 102 is 
the same as the pitch of the 2nd and 3rd IDT electrodes 103 and 104, the peak 
frequency of the radiation property of the 1st IDT electrode 102 becomes higher 
than the peak frequency of the radiation property of the 2nd and 3rd IDT 
electrodes 103 and 104, so that clearly from drawing 2 . 

[0050] However, the peak frequency of the radiation property of the 2nd and 3rd 
IDT electrode 103 and 104 can be made in agreement [ the peak frequency of 
the radiation property of the 1st IDT electrode 102 ] by considering as the relation 
of P1>P2 so that clearly from drawing 2 . Although the peak frequency of a 
radiation property shifts about 0.9% when it specifically considers as the relation 
of P1=P2, it is possible by considering as the relation of P1>P2 to make a gap of 
the peak frequency of a 1 radiation property preferably in agreement from about 
0.5% about 0.1%. That is, the radiation property of those IDT electrodes can be 
made in agreement by the number of an electrode finger having the pitch of the 
electrode finger of the direction with more numbers of the electrode finger of an 
IDT electrode among the IDT electrodes which constitute the surface acoustic 
wave filter of drawing 1 larger than the pitch of the electrode finger of the fewer 
one, making, and adjusting. 

[0051] By considering as the above configuration, the surface acoustic wave filter 

which has a steep damping property in a broadband is realizable. 

[0052] In addition, although it was explained with the gestalt of this operation that 



the input terminal IN was an unbalance mold terminal, you may be not only this 
but a balanced type terminal. 

[0053] Furthermore, although it was explained with the gestalt of this operation 
that the output terminal OUT was an unbalance mold terminal, you may be not 
only this but a balanced type terminal. 

[0054] Furthermore, although explained with the gestalt of this operation that the 
2nd and 3rd IDT electrode 103 and 104 is connected to the input terminal IN, and 
the 1st IDT electrode 102 was connected to the output terminal OUT, the IDT 
electrodes 103 and 104 of not only this but the 2nd and the 3rd are connected to 
the output terminal OUT, and the 1st IDT electrode 102 may be connected to the 
input terminal IN. 

[0055] Furthermore, what is necessary is just to adjust in the gestalt of this 

operation, so that a radiation property may be in agreement in each IDT 

electrode when these differ although [ the number of the electrode finger of the 

2nd IDT electrode and the 3rd IDT electrode ] it is the same. 

[0056] (Gestalt of the 2nd operation) Next, the gestalt of the 2nd operation is 

explained. 

[0057] The schematic diagram of the surface acoustic wave filter of the gestalt of 
this operation is shown in drawing 3 . 

[0058] In drawing 3 , the 1st filter truck 307 is constituted by the 1st, 2nd, and 3rd 
IDT electrode 302, 303, and 304 and the 1st and 2nd reflector electrode 305 and 
306 on the piezo-electric substrate 301 . That is, with the side by which the 
reflector electrode 305 is arranged in the opposite hand with the side by which 
the 2nd IDT electrode 303 and the 3rd IDT electrode 304 are arranged at the 
both sides of the 1st IDT electrode 302, and the 1st IDT electrode 302 of the 2nd 
IDT electrode 303 is arranged, and the 1st IDT electrode 302 of the 3rd IDT 
electrode 304 is arranged, the reflector electrode 306 is arranged in the opposite 
hand. 

[0059] Moreover, the 2nd filter truck 313 is constituted by the 4th, 5th, and 6th 
IDT electrode 308, 309, and 310 and the 1st and 2nd reflector electrode 311 and 



312. That is, with the side by which the reflector electrode 31 1 is arranged in the 
opposite hand with the side by which the 5th IDT electrode 309 and the 6th IDT 
electrode 310 are arranged at the both sides of the 4th IDT electrode 308, and 
the 4th IDT electrode 308 of the 5th IDT electrode 309 is arranged, and the 4th 
IDT electrode 308 of the 6th IDT electrode 310 is arranged, the reflector 
electrode 312 is arranged in the opposite hand. 

[0060] The electrode finger of the 1st IDT electrode 302 upside is connected to 
an input terminal IN, and the electrode finger of the 2nd IDT electrode and 3rd 
IDT electrode 304 bottom is connected to the electrode finger of the 5th IDT 
electrode 309 and 6th IDT electrode 310 upside, respectively. Moreover, the 
electrode finger of the 4th IDT electrode 308 upside is connected to one output 
terminal OUT1 , and the electrode finger of the 4th IDT electrode 308 bottom is 
connected to the output terminal OUT2 of another side. 
[0061] The 1st IDT electrode 302 and the 4th IDT electrode 308 have the the 
same number of an electrode finger, and the 2nd IDT electrode 303, the 3rd IDT 
electrode 304, the 5th IDT electrode 309, and the 6th IDT electrode 310 have the 
the same number of an electrode finger. 

[0062] Moreover, the numbers of the electrode finger of the 1st IDT electrode 302 
and the 4th IDT electrode 308 are more configurations than the electrode finger 
number of the 2nd IDT electrode 303, the 3rd IDT electrode 304, the 5th IDT 
electrode 309, and the 6th IDT electrode 310. Moreover, when the pitch of the P1, 
2nd, 3rd, 5th, and 6th IDT electrode 303, 304, 309, and 310 is set to P2 for the 
pitch of the 1st and 4th IDT electrode 302 and 308, there is relation of P1>P2. 
Moreover, the metallization ratio of each IDT electrode is the same value. Two 
steps of longitudinal-mode mold surface acoustic wave filters are constituted by 
the above. 

[0063] Next, actuation of the gestalt of such this operation is explained. 
[0064] The radiation property of the 1st and 2nd IDT electrode 302 and 303 is 
shown in (a) of drawing s . 1801 is the radiation property of the 1st IDT electrode 
302, and 1802 is the radiation property of the 2nd IDT electrode 303. The peak 



frequency of a radiation property 1801 and the peak frequency of a radiation 
property 1802 are in agreement so that clearly from drawing 8 . Thus, by 
considering as the relation of P1>P2 like the gestalt of the 1st operation, the peak 
frequency fp of a radiation property can be made in agreement with the 1st IDT 
electrode 302 and the 2nd IDT electrode 303. By considering as the relation of 
P1>P2 similarly, the peak frequency fp of the radiation property of the 1st IDT 
electrode 302 can be made in agreement with the peak frequency fp of the 
radiation property of the 3rd IDT electrode 304. Furthermore, the peak frequency 
fp of the radiation property of the 4th IDT electrode 308 can be made in 
agreement with the peak frequency fp of the radiation property of the 5th and 6th 
IDT electrode 309 and 310 by considering as the relation of P1>P2. 
[0065] The passage property of the surface acoustic wave filter of the gestalt of 
this operation is shown in (b) of drawing 8 . Both 1803a and 1803b are the 
passage properties of the surface acoustic wave filter of the gestalt of this 
operation. 1803a illustrates the surface acoustic wave filter of the gestalt of this 
operation in the large gain range from OdB to about 90dB, and 1803b is 
illustrated in [ narrow / gain ] 0 to about 10dB among the passage properties of 
the surface acoustic wave filter of the gestalt of this operation paying attention to 
a part for a core, fp is the peak frequency of the radiation property of an IDT 
electrode, and is the passage property of the surface acoustic wave filter at the 
time of making the peak frequency fp of the radiation property of each IDT 
electrode in agreement on the left-hand side of a passband, i.e., the lowest 
frequency of a passband. 

[0066] On the other hand, the radiation property of each IDT electrode of the 
conventional surface acoustic wave filter is shown in (a) of drawing 9 . In (a) of 
drawing 9 , 1901 is the radiation property of the 1st IDT electrode 302 and the 
4th IDT electrode 308. Moreover, 1902 is the radiation property of the 2nd IDT 
electrode 303, the 3rd IDT electrode 304, the 5th IDT electrode 309, and the 6th 
IDT electrode 310. That is, the peak frequency fp2 of the radiation property of the 
1st IDT electrode 302 of the conventional surface acoustic wave filter and the 
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peak frequency fp1 of the radiation property of the 4th IDT electrode 308 and the 
2nd IDT electrode 303, the 3rd IDT electrode 304, the 5th IDT electrode 309, and 
the 6th IDT electrode 310 is not in agreement. 

[0067] The passage property of such a surface acoustic wave filter is shown in 
(b) of drawing 9 . 1903a and 1903b are both the passage properties of the 
conventional surface acoustic wave filter. 1903a illustrates the conventional 
surface acoustic wave filter in the large gain range from OdB to about 90dB, and 
1903b is illustrated in [ narrow / gain ] 0 to about 10dB among the passage 
properties of the conventional surface acoustic wave filter paying attention to a 
part for a core. 

[0068] Compared with passage property 1903of (b) b of drawing 9 R> 9, the chip 
at the left end of a passband is improved, and passage property 1803of (b) b of 
drawing 8 has become a broadband more. That is, it leads also to the 
improvement of a loss [ in the edge of a band ]. 

[0069] Thus, the surface acoustic wave filter which has a broadband property is 
realizable by making in agreement the peak frequency of the radiation property of 
each IDT electrode. 

[0070] Thus, according to the gestalt of this operation, the surface acoustic wave 
filter which has a steep damping property in a broadband is realizable. 
[0071] In addition, in this operation gestalt, although the output terminal was used 
as the balanced type, one of the electrode fingers of the upper and lower sides of 
the 4th IDT electrode is grounded, and the effectiveness of this invention is 
similarly acquired as an unbalance mold. 

[0072] (Gestalt of the 3rd operation) Next, the gestalt of the 3rd operation is 
explained. 

[0073] The surface acoustic wave filter schematic diagram of the gestalt of this 
operation is shown in drawing 6 . In drawing 6 , a surface acoustic wave filter is 
constituted by the 1st, 2nd, and 3rd IDT electrode 602, 603, and 604 and the 1st 
and 2nd reflector electrode 605 and 606 on the piezo-electric substrate 601. 
[0074] That is, with the side by which the reflector electrode 605 is arranged in 



the opposite hand with the side by which the 2nd IDT electrode 603 and the 3rd 
IDT electrode 604 are arranged at the both sides of the 1st IDT electrode 602, 
and the 1st IDT electrode 602 of the 2nd IDT electrode 603 is arranged, and the 
1st IDT electrode 602 of the 3rd IDT electrode 604 is arranged, the reflector 
electrode 606 is arranged in the opposite hand. 

[0075] The electrode finger of the 2nd and 3rd IDT electrode 603 and 604 upside 
is connected to an input terminal IN, respectively, and the electrode finger of the 
2nd and 3rd IDT electrode 603 and 604 bottom is grounded, respectively. 
Moreover, the electrode finger of the 1st IDT electrode 602 bottom is connected 
to the output terminal OUT, and the electrode finger of the 1st IDT electrode 602 
upside is grounded. 

[0076] There are many electrode finger numbers of the 1st IDT electrode 602, 
and they are the same than the electrode finger number of the 2nd and 3rd IDT 
electrodes 603 and 604. [ of the number of the electrode finger of the 2nd IDT 
electrode 603 and the number of the electrode finger of the 3rd IDT electrode 
604] 

[0077] Moreover, when the pitch of the P1, 2nd, and 3rd IDT electrode 603 and 
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604 is set to P2 for the pitch of the 1st IDT electrode 602, there is relation of 
P1>P2. 

[0078] Moreover, with the elastic surface filter of the gestalt of this operation, a 
different value from the metallization ratio of the 1st IDT electrode 602 and the 
metallization ratio of the 2nd and 3rd IDT electrodes 603 and 604 is taken. 
[0079] Next, actuation of the gestalt of such this operation is explained. 
[0080] The relation between the number of the electrode finger of the 1st IDT 
electrode 602 and a metallization ratio, and the peak frequency of the radiation 
property of the 1st IDT electrode 602 is shown in drawing 2 . That is, drawing 2 
measures and plots the peak frequency of the radiation property of the 1st IDT 
electrode 602, when taking a value with the 1st number and electrode finger pitch 
of an electrode finger of the IDT electrode 602. 

[0081] The peak frequency of the radiation property of the 1st IDT electrode 602 
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is high, so that from drawing 2 and the number of the electrode finger of the 1st 
IDT electrode 602 increases. Moreover, the peak frequency of the radiation 
property of the 1st IDT electrode 602 is low, so that the metallization ratio of the 
1st IDT electrode 602 becomes large. Thus, the peak frequency of the radiation 
property of the 1st IDT electrode 602 becomes high as an electrode finger 
number increases and a metallization ratio becomes small again, when the 
electrode layer thickness of the IDT electrode 602 is almost the same. The 
inclination seen with the 1st IDT electrode 602 also about the 2nd and 3rd IDT 
electrodes 603 and 604 and the same inclination are seen. 
[0082] As mentioned above, there are more electrode finger numbers of the 1st 
IDT electrode 602 than the electrode finger number of the 2nd and 3rd IDT 
electrodes 603 and 604. Therefore, when the MERARAIZESHON ratio of the 1st 
IDT electrode 602 is the same as the metallization ratio of the 2nd and 3rd IDT 
electrodes 603 and 604, the peak frequency of the radiation property of the 1st 
IDT electrode 602 becomes higher than the peak frequency of the radiation 
property of the 2nd and 3rd IDT electrodes 603 and 604, so that clearly from 
drawing 2 . 

[0083] However, as mentioned above, while considering as the relation of P1>P2, 
the peak frequency of the radiation property of the 2nd and 3rd IDT electrode 603 
and 604 can be made in agreement [ the peak frequency of the radiation property 
of the 1st IDT electrode 602 ] by making it become the value from which the 
metallization ratio of the 1st IDT electrode 602, the 2nd and the 3rd IDT electrode 
603, and a 604 metallization ratio differed. 

[0084] Thus, the peak frequency of the radiation property of the 1st IDT electrode 
602 and the peak frequency of the radiation property of the 2nd and 3rd IDT 
electrode 603 and 604 can be made in agreement [ by adjusting the pitch of each 
IDT electrode, and the metallization ratio of each IDT electrode ] with the gestalt 
of this operation, every - the metallization ratio of an IDT electrode is also 
adjusted - namely, every - by adjusting the excitation reinforcement and the 
amount of echoes of a surface acoustic wave of an IDT electrode, the degree of 



freedom of a design improves rather than the gestalt of the 1st operation. 
[0085] In addition, although adjusted by considering a pitch as the relation of 
P1>P2 with the gestalt of this operation, not only this but a pitch may be 
considered as the relation of P1=P2, and you may adjust at a metallization ratio. 
[0086] By considering as the above configuration, the surface acoustic wave filter 
which has a steep damping property in a broadband is realizable. 
[0087] In addition, although it was explained with the gestalt of this operation that 
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the input terminal IN was an unbalance mold terminal, you may be not only this 
but a balanced type terminal. 

[0088] Furthermore, although it was explained with the gestalt of this operation 
that the output terminal OUT was an unbalance mold terminal, you may be not 
only this but a balanced type terminal. 

[0089] Furthermore, although explained with the gestalt of this operation that the 
2nd and 3rd IDT electrode 603 and 604 is connected to the input terminal IN, and 
the 1st IDT electrode 602 was connected to the output terminal OUT, the IDT 
electrodes 603 and 604 of not only this but the 2nd and the 3rd are connected to 
the output terminal OUT, and the 1st IDT electrode 602 may be connected to the 
input terminal IN. 

[0090] (Gestalt of the 4th operation) Next, the gestalt of the 4th operation is 
explained. 

[0091] The schematic diagram of the surface acoustic wave filter of the gestalt of 
this operation is shown in drawing 7 . 

[0092] In drawing 7 , the 1st filter truck 707 is constituted by the 1st, 2nd, and 3rd 
IDT electrode 702, 703, and 704 and the 1st and 2nd reflector electrode 705 and 
706 on the piezo-electric substrate 701 . That is, with the side by which the 
reflector electrode 705 is arranged in the opposite hand with the side by which 
the 2nd IDT electrode 703 and the 3rd IDT electrode 704 are arranged at the 
both sides of the 1st IDT electrode 702, and the 1st IDT electrode 702 of the 2nd 
IDT electrode 703 is arranged, and the 1st IDT electrode 702 of the 3rd IDT 
electrode 704 is arranged, the reflector electrode 706 is arranged in the opposite 



hand. 

[0093] Moreover, the 2nd filter truck 713 is constituted by the 4th, 5th, and 6th 
IDT electrode 708, 709, and 710 and the 1st and 2nd reflector electrode 71 1 and 
712. That is, with the side by which the reflector electrode 71 1 is arranged in the 
opposite hand with the side by which the 5th IDT electrode 709 and the 6th IDT 
electrode 710 are arranged at the both sides of the 4th IDT electrode 708, and 
the 4th IDT electrode 708 of the 5th IDT electrode 709 is arranged, and the 4th 
IDT electrode 708 of the 6th IDT electrode 710 is arranged, the reflector 
electrode 712 is arranged in the opposite hand. 

[0094] The electrode finger of the 1st IDT electrode 702 upside is connected to 
an input terminal IN, and the electrode finger of the 2nd IDT electrode and 3rd 
IDT electrode 704 bottom is connected to the electrode finger of the 5th IDT 
electrode 709 and 6th IDT electrode 710 upside, respectively. Moreover, the 
electrode finger of the 4th IDT electrode 708 upside is connected to one output 
terminal OUT1 , and the electrode finger of the 4th IDT electrode 708 bottom is 
connected to the output terminal OUT2 of another side. 
[0095] The 1st IDT electrode 702 and the 4th IDT electrode 708 have the the 
same number of an electrode finger, and the 2nd IDT electrode 703, the 3rd IDT 
electrode 704, the 5th IDT electrode 709, and the 6th IDT electrode 710 have the 
the same number of an electrode finger. 

[0096] Moreover, the numbers of the electrode finger of the 1st IDT electrode 702 
and the 4th IDT electrode 708 are more configurations than the electrode finger 
number of the 2nd IDT electrode 703, the 3rd IDT electrode 704, the 5th IDT 
electrode 709, and the 6th IDT electrode 710. Moreover, when the pitch of the 
P1 1, 2nd, and 3rd IDT electrode 703 and 704 is set to P12 for the pitch of the 1st 
IDT electrode 702, it has the relation of P11>P12. Moreover, when the pitch of 
the P21, 5th, and 6th IDT electrode 709 and 710 is set to P22 for the pitch of the 
4th IDT electrode 708, it has the relation of P21>P22. 
[0097] In the 1st filter truck 707, the metallization ratio eta 1 1 of the 1st IDT 
electrode 702 is expressed with the following several 2. 
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[0098] 

[Equation 2] etal 1 =L1 1/(L1 1 +S1 1) 

Here, L11 is the width of face of the electrode finger of the 1st IDT electrode 702, 
and S1 1 is spacing from an electrode finger with the 1st IDT electrode 702 to the 
following electrode finger. 

[0099] Moreover, the metallization ratio eta 12 of the 2nd and 3rd IDT electrode 

703 and 704 is expressed with the following several 3. 

[0100] 

[Equation 3] eta12=L12/(L12+S12) 

Here, L12 is the width of face of the electrode finger of the 2nd and 3rd IDT 

electrode 703 and 704, and S12 is spacing from an electrode finger with the 2nd 

and 3rd IDT electrode 703 and 704 to the following electrode finger. 

[0101] On the other hand in the 2nd filter truck 708, the metallization ratio eta 21 

of the 4th IDT electrode 708 is expressed with the following several 4. 

[0102] 

[Equation 4] eta21=L21/(L21+S21) 

Here, L21 is the width of face of the electrode finger of the 4th IDT electrode 708, 
and S21 is spacing from an electrode finger with the 4th IDT electrode 708 to the 
following electrode finger. 

[0103] Moreover, the metallization ratio eta 22 of the 5th and 6th IDT electrode 

709 and 710 is expressed with the following several 5. 

[0104] 

[Equation 5] eta22=L22/(L22+S22) 

Here, L22 is the width of face of the electrode finger of the 5th and 6th IDT 
electrode, and S22 is spacing from an electrode finger with the metallization ratio 
eta 22 of the 5th and 6th electrode finger 709 and 710 to the following electrode 
finger. 

[0105] With the gestalt of this operation, above etal 1 and eta12 differ from each 

other, and above eta21 and eta22 differ from each other. 

[0106] Two steps of longitudinal-mode mold surface acoustic wave filters are 
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constituted by the above. 

[0107] Next, actuation of the gestalt of such this operation is explained. 
[0108] As the gestalt of the above-mentioned implementation explained to the 
detail, while considering as the relation of P11>P12, the peak frequency fp of a 
radiation property is made in agreement with the surface acoustic wave filter of 
the gestalt of this operation with the 1st IDT electrode 702, 2nd, and 3rd IDT 
electrodes 703 and 704 by adjusting so that it may become the value from which 
eta 11 and eta 12 differed. 

[0109] Moreover, while considering as the relation of P21>P22, the peak 

frequency fp of a radiation property is made in agreement with the 4th IDT 

electrode 708, 5th, and 6th IDT electrodes 709 and 710 by adjusting so that it 

may become the value from which eta21 and eta22 differed. 

[01 10] Therefore, the surface acoustic wave filter which has a steep damping 

property in a broadband is realizable like the gestalt of the above-mentioned 

implementation. 

[01 11] By considering as the above configuration, the surface acoustic wave filter 
which has a steep damping property in a broadband is realizable. 
[0112] In addition, although it explained having adjusted so that it might become 
the value from which eta21 and eta22 differed while it adjusted so that it might 
become the value from which etal 1 and eta12 differed, while considering as the 
relation of P11>P12 with the gestalt of this operation, and considering as the 
relation of P21>P22 It is possible not only this but to adjust only by the relation 
between P11>P12 and P21>P22. Moreover, it is also possible to adjust only by 
metallization as P11=P12 and P21=P22. 

[0113] In addition, in this operation gestalt, although the output terminal was used 
as the balanced type, one of the electrode fingers of the upper and lower sides of 
the 4th IDT electrode 708 is grounded, and the effectiveness of this invention is 
similarly acquired as an unbalance mold. 

[01 14] (Gestalt of the 5th operation) Next, the gestalt of the 5th operation is 
explained. 



[01 15] The schematic diagram of the surface acoustic wave filter of the gestalt of 
this operation is shown in drawing 10 . 

[0116] In drawing 10 , a surface acoustic wave filter is constituted by the 1st, 2nd, 
and 3rd IDT electrode 1002, 1003, and 1004 and the 1st and 2nd reflector 
electrode 1005 and 1006 on the piezo-electric substrate 1001. 
[0117] That is, with the side by which the reflector electrode 1005 is arranged in 
the opposite hand with the side by which the 2nd IDT electrode 1003 and the 3rd 
IDT electrode 1004 are arranged at the both sides of the 1st IDT electrode 1002, 
and the 1st IDT electrode 1002 of the 2nd IDT electrode 1003 is arranged, and 
the 1st IDT electrode 1002 of the 3rd IDT electrode 1004 is arranged, the 
reflector electrode 1006 is arranged in the opposite hand. Thus, the 1st, 2nd, and 
3rd IDT electrode 1002, 1003, and 1004 and 1st, and 2nd reflector electrode 
1005 and 1006 is arranged along the direction which a surface acoustic wave 
spreads. 

[0118] The electrode finger of the 2nd and 3rd IDT electrode 1003 and 1004 
upside is connected to an input terminal IN, respectively, and the electrode finger 
of the 2nd and 3rd IDT electrode 1003 and 1004 bottom is grounded, 
respectively. Moreover, the electrode finger of the 1st IDT electrode 1002 bottom 
is connected to the output terminal OUT, and the electrode finger of the 1st IDT 
electrode 1002 upside is grounded. 

[01 19] There are many electrode finger numbers of the 1st IDT electrode 1002, 
and they are the same than the electrode finger number of the 2nd and 3rd IDT 
electrodes 1003 and 1004. [of the number of the electrode finger of the 2nd IDT 
electrode 1003 and the number of the electrode finger of the 3rd IDT electrode 
1004] 

[0120] Moreover, when the pitch of the field shown by 1a of the 1st IDT electrode 
1002 is set to P1 , P is 1/2 wave of die length. Moreover, when the pitch of the 
field shown by 1b is made into P1\ P' is narrower than 1/2 wave. Field 1a which 
has a pitch P has more numbers than field 1b which has pitch P\ therefore the 
field shown by 1a in the 1st IDT electrode 1002 is the main excitation field. 



[0121] When the pitch of the field shown by 2a of the 2nd IDT electrode 1003 is 
set to P2, P2 is 1/2 wave of die length. Moreover, when the pitch of the field 
shown with 2b is made into P2\ P2' is narrower than 1/2 wave. Field 2a which 
has a pitch P has more numbers than field 2b which has pitch P\ therefore the 
field shown by 2a in the 2nd IDT electrode 1003 is the main excitation field. 
[0122] Moreover, the pitch of the field shown by 3a of the 3rd IDT electrode 1004 
is P2, and P is 1/2 wave of die length. Moreover, the pitch of the field shown by 
3b is P2\ and P2' is die length narrower than 1/2 wave. The field where a number 
shows many [ therefore ] field 3a which has a pitch P2 by 3a with the 3rd IDT 
electrode 1004 rather than field 3b which has pitch P2' is the main excitation field. 
[0123] Thus, the pitches of an electrode finger differ with the IDT electrode with 
the same each of the 1st IDT electrode 1002, the 2nd IDT electrode 1003, and 
the 3rd IDT electrode 1004. 

[0124] Moreover, when the relation between a pitch P1 and a pitch P2 satisfies 
P1>P2, effectiveness equivalent to the gestalt of the 1st operation can be 
acquired. 

[0125] Moreover, when the relation between a pitch P1 and a pitch P2 satisfies 
P1>P2, the relation between pitch P1' and pitch P2' may satisfy Pr>P2\ and 
may satisfy P1'=P2\ In this case, rather than the case where the direction with 
which are satisfied of P1'>P2' satisfies P1'=P2\ discontinuity of an adjacent 
electrode finger can be made small and degradation of an insertion loss can be 
suppressed. 

[0126] In addition, although explained satisfied with the gestalt of this operation 
of P1 >P2, P1 and P2 may be adjusted so that the peak frequency of the radiation 
property of the field of fa, the field of 2a, and each field of 3a may be in 
agreement by drawing 10 . Moreover, it is desirable a pitch P1, P1\ and to adjust 
P2 and P2' so that a radiation property may be in agreement with each IDT 
electrode of the 1st IDT electrode 1002, the 2nd IDT electrode 1003, and the 3rd 
IDT electrode 1004. Moreover, the pitch P2 of the 2nd and 3rd IDT electrode 
1003 and 1004 and P2' do not necessarily need to be the same in these cases. 



[0127] Thus, when the pitches of the electrode finger of one IDT electrode differ, 

if based on the pitch of the main excitation electrode in the main excitation field, 

the gestalt of each above-mentioned implementation can be applied. 

[0128] By considering as the above configuration, the surface acoustic wave filter 

which has a steep damping property in a broadband is realizable. 

[0129] In addition, although it was explained with the gestalt of this operation that 

the input terminal IN was an unbalance mold terminal, you may be not only this 

but a balanced type terminal. 

[0130] Furthermore, although it was explained with the gestalt of this operation 
that the output terminal OUT was an unbalance mold terminal, you may be not 
only this but a balanced type terminal. 

[0131] Furthermore, although explained with the gestalt of this operation that the 
2nd and 3rd IDT electrode 1003 and 1004 is connected to the input terminal IN, 
and the 1st IDT electrode 1002 was connected to the output terminal OUT, the 
IDT electrodes 1003 and 1004 of not only this but the 2nd and the 3rd are 
connected to the output terminal OUT, and the 1st IDT electrode 1002 may be 
connected to the input terminal IN. 

[0132] (Gestalt of the 6th operation) Next, the gestalt of the 6th operation is 
explained. 

[0133] The schematic diagram of the surface acoustic wave filter of the gestalt of 
this operation is shown in drawing 1 1 . 

[0134] In drawing 11 , a surface acoustic wave filter is constituted by the 1st, 2nd, 
3rd, 4th, and 5th IDT electrode 1102, 1103, 1104, 1105, and 1106 and the 1st 
and 2nd reflector electrode 1107 and 1108 on the piezo-electric substrate 101. 
[0135] Namely, the 2nd IDT electrode 1103 and the 3rd IDT electrode 1104 are 
arranged at the both sides of the 1st IDT electrode 1 102. With the 1st IDT 
electrode 1102 side of the 3rd IDT electrode 1104, the 5th IDT electrode 1106 is 
arranged in an opposite hand. With the 1st IDT electrode 1 102 side of the 2nd 
IDT electrode 1103, the 4th IDT electrode 1105 is arranged in the opposite hand. 
The 1st reflector electrode 1107 is arranged on the outside of the 4th IDT 



electrode 1105, and the 2nd reflector electrode 1108 is arranged on the outside 
of the 5th IDT electrode 1 1 06. 

[0136] Thus, the 1st, 2nd, 3rd, 4th, 5th IDT electrode 1102, 1103, 1104, 1105, 
and 1106 and 1st, and 2nd reflector electrode 1107 and 1108 is arranged along 
the direction which a surface acoustic wave spreads. 
[0137] The electrode finger of the 2nd and 3rd IDT electrode 1 103 and 1 104 
bottom is connected to an output terminal OUT, respectively, and the electrode 
finger of the 2nd and 3rd IDT electrode 103 and 104 upside is grounded, 
respectively. Moreover, the electrode finger of the 1st, 4th, and 5th IDT electrode 
1102, 1105, and 1106 upside is connected to the input terminal IN, and the 
electrode finger of the 1st, 4th, and 5th IDT electrode 1102, 1105, and 1106 
bottom is grounded. 

[0138] There are many electrode finger numbers of the 1st IDT electrode 1102, 
and they are the same than the electrode finger number of the 2nd and 3rd IDT 
electrodes 1103 and 1104. [ of the number of the electrode finger of the 2nd IDT 
electrode 1103 and the number of the electrode finger of the 3rd IDT electrode 
1 1 04 ] Moreover, there are few numbers of the electrode finger of the 4th and 5th 
IDT electrode 1105 and 1106 than the number of the 2nd IDT electrode 1103 and 
the 3rd IDT electrode 1 1 04, and the number of the electrode finger of the 4th IDT 
electrode 1105 and the 5th IDT electrode 1106 is the same. 
[0139] Moreover, when the pitch of the P2, 4th, and 5th IDT electrode 1105 and 
1 1 06 is set [ the pitch of the 1 st IDT electrode 1 1 02 ] to P3 for the pitch of the P1 , 
2nd, and 3rd IDT electrode 1103 and 1104, there is relation of P1>P2>P3. That 
is, there is relation of being larger than the pitch of the electrode finger of the 
direction with few [ the pitch of the electrode finger of the direction with more 
numbers of the electrode finger of an IDT electrode among the IDT electrodes 
which constitute the surface acoustic wave filter of the gestalt of this operation ] 
numbers of an electrode finger. 

[0140] Moreover, the metallization ratio eta which shows the rate of the width of 
face of the electrode finger in one wave takes the same value with the 1st, 2nd, 



3rd, 4th, and 5th IDT electrodes 1102, 1103, 1104, 1105, and 1106. 

[0141] Here, the metallization ratio eta is expressed with several 1 explained with 

the gestalt of the 1st operation. 

[0142] Next, actuation of the gestalt of such this operation is explained. 
[0143] The peak frequency of the radiation property of the 1st IDT electrode 1 102 
is high, so that the number of the electrode finger of the 1 st IDT electrode 1 1 02 
increases, as the gestalt of the 1st operation explained. Moreover, the peak 
frequency of the radiation property of the 1st IDT electrode 102 is low, so that the 
metallization eta of the 1st IDT electrode 1102 becomes large. Thus, the peak 
frequency of the radiation property of the 1st IDT electrode 1 102 becomes high 
as an electrode finger number increases and Metallization eta becomes small 
again, when the electrode layer thickness of the 1st IDT electrode 1 102 is the 
same. The inclination seen with the 1st IDT electrode 1 102 also about the 2nd, 
3rd, 4th, and 5th IDT electrode 1103, 1104, 1105, and 1106 and the same 
inclination are seen. 

[0144] Therefore, as mentioned above, when the pitch of the P2, 4th, and 5th IDT 
electrode 1105 and 1106 is set to P3 for the pitch of the P1, 2nd, and 3rd IDT 
electrode 1103 and 1104, the pitch of the 1st IDT electrode 1102 P1>P2> Since 
the relation of P3 is realized, the peak frequency of the radiation property of the 
1st, 2nd, 3rd, 4th, and 5th IDT electrode 1102, 1103, 1104, 1105, and 1106 can 
be made in agreement. 

[01 45] That is, since the peak frequency of the radiation property of the 1 st, 2nd, 
3rd, 4th, and 5th IDT electrode 1 102, 1103, 1104, 1105, and 1106 is in 
agreement, the property of the surface acoustic wave filter of the gestalt of this 
operation has a broadband damping property. 

[0146] That is, the surface acoustic wave filter which has a steep damping 
property in a broadband is realizable by considering as the above configuration. 
[0147] In addition, although it was explained with the gestalt of this operation that 
the input terminal IN was an unbalance mold terminal, you may be not only this 
but a balanced type terminal. 



[0148] Furthermore, although it was explained with the gestalt of this operation 
that the output terminal OUT was an unbalance mold terminal, you may be not 
only this but a balanced type terminal. 

[0149] in addition, the 1- the relation of the number of the 5th IDT electrode is not 
restricted to it, either, and is optimized according to a filter shape. 
[0150] Furthermore, although explained with the gestalt of this operation that the 
2nd and 3rd IDT electrode 1 103 and 1104 is connected to the output terminal 
OUT, and the 1st, 4th, and 5th IDT electrode 1102, 1105, and 1106 was 
connected to the input terminal IN The IDT electrodes 1 103 and 1 104 of not only 
this but the 2nd and the 3rd are connected to the input edge IN, and the 1st, 4th, 
and 5th IDT electrode 102, 1105, and 1106 may be connected to the output 
terminal OUT. 

[0151] in addition - the gestalt of this operation - every ~ the case where the 
pitch of the electrode finger of an IDT electrode is adjusted, and every » although 
the case where the pitch and metallization ratio of an IDT electrode were 
adjusted was explained not only this - as follows - carrying out - every the 
peak frequency of the radiation property of an IDT electrode can also be made in 
agreement 

[0152] That is, it is in a solution the peak frequency's of the radiation property of 
an IDT electrode to become low, so that thickness of an IDT electrode is 
thickened. Therefore, by changing the thickness of the 1st IDT electrode, and the 
thickness of the 2nd and 3rd IDT electrodes, it can also adjust so that the peak 
frequency of the radiation property of each IDT electrode may be made in 
agreement. 

[0153] Moreover, a solution requires that the peak frequency of the radiation 
property of an IDT electrode changes by changing the ingredient of an IDT 
electrode. Therefore, by changing the ingredient of the 1st IDT electrode, and the 
ingredient of the 2nd and 3rd IDT electrodes, it can also adjust so that the peak 
frequency of the radiation property of each IDT electrode may be made in 
agreement. 



[0154] Moreover, the more the metallization ratio of an IDT electrode becomes 
large, the more it is in a solution the peak frequency's of the radiation property of 
an IDT electrode to become low. Therefore, by changing the metallization ratio of 
the 1st IDT electrode, and the metallization ratio of the 2nd and 3rd IDT 
electrodes, it can also adjust so that the peak frequency of the radiation property 
of each IDT electrode may be made in agreement. 

[0155] Moreover, it can also adjust so that the peak frequency of the radiation 
property of each IDT electrode may be made in agreement with arbitration 
combining the approach explained above. 

[0156] Moreover, although explained with the gestalt of each 1-4th operations 
that the number of the electrode finger of the 2nd and 3rd IDT electrodes was the 
same number If the electrode finger pitch is adjusted so that the peak frequency 
of a radiation property may become the same even if it is the case where the 
number of the electrode finger of the IDT electrode of not only this but the 2nd 
and the 3rd is not the same number, the same effectiveness as the gestalt of 
each 1-4th operations can be acquired. 

[0157] Furthermore, the communication equipment which uses the'surface 
acoustic wave filter of this invention for a part of sending circuit or receiving 
circuit also belongs to this invention. As such communication equipment, there 
are a base station of a cellular-phone terminal and a cellular-phone terminal, a 
land mobile radiotelephone terminal, PHS, a radar installation, etc., for example. 
[0158] Furthermore, it is the surface acoustic wave filter manufacture approach of 
manufacturing the surface acoustic wave filter equipped with the piezo-electric 
substrate, the IDT electrode for an input arranged on said piezo-electric substrate, 
and the IDT electrode for an output arranged on said piezo-electric substrate, 
and the surface acoustic wave filter manufacture approach which makes equal 
the peak frequency of the radiation property of said IDT electrode for an input 
and the peak frequency of the radiation property of said IDT electrode for an 
output on parenchyma also belongs to this invention. 

[0159] Furthermore, it is the surface acoustic wave filter manufacture approach of 



manufacturing the surface acoustic wave filter equipped with the piezo-electric 
substrate, the IDT electrode for an input arranged on said piezo-electric substrate, 
and the IDT electrode for an output arranged on said piezo-electric substrate, 
and the surface acoustic wave filter manufacture approach of changing the pitch 
of the electrode finger of said IDT electrode for an input and the pitch of the 
electrode finger of said IDT electrode for an output also belongs to this invention. 
[0160] Furthermore, the IDT electrode for an output of this invention is not 
restricted to the 4th [ of the surface acoustic wave filter explained by the 1st IDT 
electrode, drawing 3 , and drawing 7 of the surface acoustic wave filter explained 
by drawing 1 and drawing 6 in a gestalt of this operation ], 5th, and 6th IDT filter. 
Moreover, the IDT electrode for an input of this invention is not restricted to the 
1st [ of the surface acoustic wave filter explained by the 2nd of a surface acoustic 
wave filter and the 3rd IDT electrode which were explained by drawing 1 and 
drawing 6 in a gestalt of this operation, drawing 3 , or drawing 7 ], 2nd, and 3rd 
IDT electrode. 

[0161] Furthermore, although the case where it consisted of five IDT electrodes 
was explained with the gestalt of this operation when the input IDT electrode and 
the output IDT electrode consisted of three IDT electrodes and, not only this but 
an input IDT electrode and an output IDT electrode may consist of two IDT 
electrodes, four IDT electrodes, seven IDT electrodes, or an IDT electrode 
beyond it. 

[0162] In addition, what is necessary is just to adjust in the gestalt of this 
operation, so that a radiation property may be in agreement in each IDT 
electrode when these differ similarly although [ the number of the electrode finger 
of the 2nd IDT electrode and the 3rd IDT electrode ] the number of the electrode 
finger of the 4th IDT electrode and the 5th IDT electrode is the same. 
[0163] 

[Effect of the Invention] This invention can offer the surface acoustic wave filter 
and the surface acoustic wave filter manufacture approach of being a broadband 



further, and having a steep damping property, if out of band, and communication 
equipment so that clearly from the place explained above. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the surface acoustic wave filter in the gestalt of 
operation of the 1st of this invention 

[Drawing 2] Drawing showing the relation between the peak frequency of a 
radiation property, and an electrode finger number 

[Drawing 3] The block diagram of the surface acoustic wave filter in the gestalt of 
operation of the 2nd of this invention 

[Drawing 4] The 1st of this invention, radiation property drawing of the IDT 
electrode in the gestalt of operation of three 

[Drawing 5] Passage property drawing of the surface acoustic wave filter in the 
1st of this invention, and the gestalt of operation of three 

[Drawing 6] The block diagram of the surface acoustic wave filter in the gestalt of 
operation of the 3rd of this invention 

[Drawing 7] The block diagram of the surface acoustic wave filter in the gestalt of 



operation of the 4th of this invention 

[Drawing 8] (a) Drawing of the radiation property of the IDT electrode in the 
gestalt of operation of the 2nd of this invention 

(b) Passage property drawing of the surface acoustic wave filter in the gestalt of 
operation of the 2nd of this invention 

[Drawing 9] (a) Radiation property drawing of the IDT electrode in the 
conventional surface acoustic wave filter whose radiation property peak 
frequency of an IDT electrode does not correspond 
Passage property drawing of the surface acoustic wave filter of (b) and (a) 
[Drawing 10] The block diagram of the surface acoustic wave filter in the gestalt 
of operation of the 5th of this invention 

[Drawing 1 1] The block diagram of the surface acoustic wave filter in the gestalt 
of operation of the 6th of this invention 

[Drawing 12] The block diagram of the conventional surface acoustic wave filter 
[Drawing 13] The block diagram of the conventional surface acoustic wave filter 
[Description of Notations] 

101 Piezo-electric Substrate 

102 1st IDT Electrode 

103 2nd IDT Electrode 

104 3rd IDT Electrode 

105 Reflector Electrode 

106 Reflector Electrode 

301 Piezo-electric Substrate 

302 1st IDT Electrode 

303 2nd IDT Electrode 

304 3rd IDT Electrode • 

305 Reflector Electrode 

306 Reflector Electrode 

307 Filter Truck 

308 4th IDT Electrode 



309 5th IDT Electrode 

310 6th IDT Electrode 

31 1 Reflector Electrode 

312 Reflector Electrode 

313 Filter Truck 

601 Piezo-electric Substrate 

602 1st IDT Electrode 

603 2nd IDT Electrode 

604 3rd IDT Electrode 

605 Reflector Electrode 

606 Reflector Electrode 

701 Piezo-electric Substrate 

702 1st IDT Electrode 

703 2nd IDT Electrode 

704 3rd IDT Electrode 

705 Reflector Electrode 

706 Reflector Electrode 

707 Filter Truck 

708 4th IDT Electrode 

709 5th IDT Electrode . 

710 6th IDT Electrode 

711 Reflector Electrode 

712 Reflector Electrode, 

713 Filter Truck 
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XC0HSH-C0^^6, SI CO I DTfll 2 0 2 <hfg2 



5 

J&Jflfe 3 (D I DTSi 1 2 0 3, 1 2 0 4 <hteS^J§GD 
*»J&<S&*«*a**^. I DTtil 2 0 

2 a>««Jt<D*»«« 2 , m 3 CO I D Tti 1 2 0 3, 

1 2 0 4 CDMfiotSJ: 0 *< ft* J: 5 l:Rtt$nT 
[0011] 

[0 0 12] *5SWtt. iERI^lt, S^tCltfflf 
[0 0 13] 

IDTiltMx., MEA^/fl I DTli^lIit^) 
fcfy^tttfitHAffl I DT*«(D«I»0>lf y^£**Jl 

[0 0 14] »2CD#58Wtt, WEA*ffl I DT 

[0 0 15] *3©*»Wtt. Eflt^:, WE 

Tll(h, WEffi«fiffi±K:E«£*i;fc:. 4>&<<h*>— 
0<7)m^ffl I DTlffit^, WEA2>ffl I DTll 

[0 0 16] ff§4<0#2£W2> WEAAffl I DT 

ffilSo*»^ J: 0 &\<*Jj<D * 9 ^-f if — 3 > 1/ S/* 

[0 0 17] »5©*»ilt — OttWEIDT 

a m m m <d ^ y t & mm \ z r £ g§ i — 4 0 * sb m <o ^ t 

[0018] &rz, m6<D*mw\*. wea^/b 1 dt 
«a©»i*wtta>tf-^HjS[»«, WEttj*rffliDT« 

[0 0 19] i7(D$SiH SatBA^ffi I DT 
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89E»1 0) I DT«S<Z)— *a>«JcBBH$tlfc. 1 

i DTms^te^cofflijtcisg^nfc, lftcDftfaT&m 

a»T**IB3©I DT««t3^6»flE$n* ME* 
h S2. »tf»3©IDTtfilt 5Mt«Htt*«e« 
nSlfilti&oTEiSnTiSO, WE«1©IDT« 
«©tt»4*tt©K-"^Hftfttt, 8IIE»2Stf*30I 
DT**©KIM»tt©K--ir||**i:*»±»L^»6 

[0 0 2 0] 3Z8<D*5&mt* WEAAffl I DT 

«ffiRtfi»Em*/fj i DT«g©^fn^-*i«nf 

iDrmmx^r). hbaaw i DTtiatfUEiu* 
/a i DT««a>ft3rwu *ftHeni#©»firr*««» 

T^§g2, R^3<OIDTffiT^0, WE* 1 <£> 
I DT««<DffifflK:^n^nWES2RtfS3© I DT 

mS**BBB£nT*5 9, WE»2<D I DT«ffi<0WESB 
1© I DT«ffi£ttR#ftIK:WEgS4<Z> I DTtS^E 

TnM£\zfcttmizMmms<D i DTig^Et^nt 

*3 0. ItEKl, SB 2, J6 3> »4. &ffS5CIDT 

5l>a<tt>StE*l©IDT«*fl!)»t, wesb 
4»tf»5©IDT«I©*t. WESS 2 Rtf* 3 O I 
DTfia^SiKO^-S^^nj&^OKiOSO I DTI 

[0 0 2 1 ] *fc, S9 0*W1 ItESlOIDT 
30 mffitf>J££/P£, UE8 2 Rtf S 3 © 1 D T tS©K* t 

[0022] j£tz* mio <o*9&mt* wess i©id 

Tfg©^^, ME*2Rr;»3fl)IDT«g0«» 

[0 0 2 3] Sll 0>#589IW\ WE® 1 CO I D 

3<0 I DTWffitf^^-f-fcf— S'a >Vzs*t.\*+ 

40 <, MEii©i DTmm<Dmmt%<o*mz* we® 2 

R«!B3O««»O*RJ:0*<. ItElllOIDTt 
ScDttlSftlfy^tt* ffifEi2Stfl3 0)IDTlia) 

[0 0 2 4] W, 1 2 (D#S6Wtt. WES KOID 

Tm®<D*?7^V—is3>Uz/*£nfimf&2<D I DT 
ti©^^7<-K-y3>tttES3(Z) I DTMffiO* 

50 [0 0 2 5] mi 3©**Mtt> WEffi«S«fC 



(5) 



at. mesh* S2, 83©iDTti&^ wimm 

1, $ 2 0S«gtiStT-5 7 >f ;^ h 7 7 ^ W 

[0 0 2 6] MS14©*5BW»4. fi3E«R0:7>r 

$ <d o <om<D y >( )v? b ? z t m cmf&& n^w, i 
[0027] »i5©*««n s&E«»0:7>r 10 

Mh77^^ofcM^^l 3 0**9l0# 

[0 0 2 8] Sl6(0*aBlt h9EJE«S«J: 

089E$ 2 CD I D TS«0ffiE$ \(DID Tig^Ei 

sntt^flltliS»li:El$tifcS l 0£#t§§®g 
fi9EJE«S«±0ME$3 0 I DT«ffi0fl9E$l 

co i DT«a^sB«$nTi^fljtttK*tffiij^iB«$n 
rzm2<DKm^mmt^m^ mesi, $2, &^$ 20 

301 D THIS* RtfH&BSSlRtfSI2<BRi*»«« 

[0029] ife, »i7o*»wn m 

EJE«SffiJ:K:KfiSftfc* A±r/a I DTilt, fuE 

titfEffi*ffl 1 Drmmommmw v^h^mu^ 
*&&&mfcy * )v*m^fex&z>. 30 
[0030] si8©*«wn Mft&^m^T 

E3l«lsIB*5 *fctt«9E5«lHlBfc* 1 <D*5£W 

So 

[0 0 3 1] ^190*» MS^ttiM 

asstii 0K*3 &zf/mrci\mfcg:m®&\zm&m 3 e« 

03W£Sm« y s )V 9 &m tix n s Mfim^T$> 

Z>o 40 
[0 0 3 2] 

[0033] cm 1 <Dmm<DMm) £-r, $10**60 
Mmiz-D^xwiwrzo i 1 n*^i©^i©#ftsi 
K 7 ^ ;p * ^ m £ ^ -r. 

[0 0 3 4] #te^ffiS:7-f ffi 

ttSS 1 0 1 ±KI, $ 1 , $ 2 , S30ID Tti 1 0 

2, 103, 1 0 4<h$i, w,2<DK^mmmi 0 5, 

1 0 6 £\Z£DffitfZ2tlZ> 0 50 
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[0 0 3 5 ] -rfcfr"&. $10 1 DTfil 0 2 (DM®] 
\zm 2^)1 D TSS 10 3 $ 301 D TtS 10 4 
fttEBSfU ^20IDTSI1O30^10IDT1 
mi 0 2A*EH$nT^^(Wi:ttR»flJJCK»g«ffil 
OS^EBStlt^O. &fc. I30IDT1I1O4 
0$ 1 0 I DTii 1 0 2a*E»SnTt>5«<h«K*f 

c£#tg§m® i o 6^sa©$nT^-5o e:0cfc5ic* 

1, $2, S30 I DTSffil 0 2, 1 0 3, 1 0 4 
&tf$ 1 , $ 2 0JE*fgmg 10 5, 106(1 

[0036] $ 2 , S30ID Tig 1 0 3, 1 040 

2 , $301 DTfg 1 0 3, 1 0 4 <DTffl<DMMf%lt 
ttl^tl&i&ZtlX^Z. £fc, $10IDTltlO 
2 0T^J0mffi^«m^^ : FOUT{C^$nT43O, 
mi 0 I DTfgl 0 2©±«0««««SE»$nTV> 

So 

[0 0 3 7] $101 DTI® 1 0 2 (0«ffifi*»ttSI 
2M$30IDTtglO 3, 1 0 4 0mgl§*Sc£ 
0fe^<, l2 0IDTtIlO30tIfg0*S^ 

30 1 DTii i o 4 <omffii%(D*ik£\zmvx$>z>o 

[0 0 3 8] $10IDTtIlO20tf7?^ 
PI, $2, $30 1 DTfgl 0 3, lO40tf7f 
^P2^nt, Pl>P2 0H»m. 

[0 0 3 9] ^ liftfirtfC^ttS«Sfi0iH<DlRl'& 

^^•r^^7-ri?-v3>i^-v^-7?n $i0idti 

glO2t$2W$30IDTiglO3, 104<h 
[0 0 4 0] ^IT, ^^^-fif— ~>a >Uf>^r?H, 
[0 04 1] 

[Rl] J] = L/ (L + S) 

<Dwmm$.xe>mmx&z>o 
[0042] wz. z<D£vfc*mm<nMm<Dmfe$:wi 

[0043] H 2 tC, $101 DTfg 1 0 2 0fgfi 
0:£gc&<£tf$l 0 I DTII 1 0 2 0^^^-f if— v 
3>U->;*7jth, $10 1 DTfgl 0 202fcfcM3Ht0 

**T3fc0£-rs o -r 02 n 
Lfc*-&{c$i0 1 DTtii o 2<Dmmm<D*$t&it 

$10 1 DTlil 0 20^^7<^—>3>Uyt7) 
J&<**ffl£ffi£»&K:, $10IDTlglO20M 
WrttftttfflU ^0»lt#tt0tf-^MSgC^*^Ty 

[0044] ±a!bfcJ:^{c, 02-eti, mmm^v^ 

it. $10 1 D Tm®0mgft0*Sc^tf$ 1 0 I D T 
til 0 2 0^^7^ff- '>3 >U'>^-7?^^^)^Tt> 
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[0 04 5] m2frt>mt>frU£.OtZ, Sl^IDTt 
ffil 0 2<Z)«ffiJg(0*»^# mi CO IDT 

til 0 2©ttlt»tt(0e-^H»»^«< AoT^* 
So £fc, ^10IDTillO2©/^7-ft-y3 
>7?#*^<&£t3£, S 1 0 I DTfgl 0 2<DWcM 

<d i DTtii o 2©«ffiK»^rai;«^{c:tt, mm& 

$<W(:^nt, ^10)IDT1I1 0 2(^M#tt 

S2Rtf*3fl)IDTtS 
1 0 3, 1 0 4 COliTt)^ 1 I D Tfg 1 0 2 T'l 

[0046] 04(7)401(3, mi <D I DTfil 0 2 
OSfc^tt^-To i4©4 0 1 fr*>W*>frte&o\Z. 
SlOIDTiglO 2TH JR»«rtt©»»^ J: 0 , 

[0 04 7] i404O2C, S2(DIDT11 

1 0 3<Z)lSit»tt*^-r. 12<0I DTfil 0 3C7)^ 
»«rttt>, R»«FttO>jK»fCJ:D", Hl^IDTlIl 

0 2 tHttl:*o»W«pttlJt:-?H8»i:#Ut*» 

#&4*tt£fcoT^£. $3^)IDTtI104 
(M2(DID Tfg 10 3 £*«»(0*S!to*l^ CT^S 
COT, m3<0 I DTill 0 4,<Ott»«FttttSl2<0 I D 
Ttil0 30)M#tt(!:^-t^S. fi£oT, ^3(0 

1 DTin o 4(onm^t>m2(D i dtih o 3 

[0 04 8] 04tC^-Tct:3tC, HI 

(O I DTfil 0 2(7)^^144 0 lCDtf— 
m2&tfm3<0 I DTSSS1 0 3, 1 0 4C0«[S*^tt4 
0 2®tf-^«iftfti:***L<ttScfc5Jc:#ttSffii8[7 

HI (7) I DTiil 0 2<DtkM&&4 0 1 (Otf-^7 
a8ftt»2»tfS30IDT««l 0 3» 10 4(O«C 
»»tt4 0 2©K-^HJftRi:«««L<a:*±3lC#tt 

[0 0 4 9] Jij&Lfz&OlZ. ^1 CO I DTfil 0 2 
C0mSm*gC«m2Rr/m3cr) I DTtll 0 3, 10 

4 Hot, H2*^W^& 

cfciK:, mi CO I DTlil 0 2(Otf^^^m2R^m 

3^)iDTiiio3, i o 4<D\^^^-hmcm^iz 

te, B1<D I DT1I1 0 2<DnSi&&<D¥—t?mWi& 
ill2&tfS3COIDTlgl 0 3, 10 4<Ofe#m 
tt<0 OBK&So 

[0 0 5 0] <h^^>^, B2a>e»915a>&cfc'5K:* PI 
>P 2©KI«£T£C:£lCcl;oT, micOIDTS^l 
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o 2^it^tt(Dfcf-^^&^^m2, m3<oiDTm 

11 0 3, 1 0 4<DfiL9i&&<D\£— 9 8c2 
tSCt^TtS, UttMtCteP 1 =P 2(Om%t\stc 

sat, p i>p 2co^^^rsc: < h{Cci:o o. s%mm 

rn^— as-frs^i:^nifiET*s. -r&*>*>> 01 co 
#ttg®fe^^;u^^ffifi£-rs 1 DTmsco^^, id 

10 cto^v^omffijgcotr^^cfco^: 

si^^tcUTWfi-rseitJcto, ^-n^coiDTm 
sco«:it#tt^-a$"frs z ttfmmz. 

[0 0 5 1 ] &>±<Dmj&ti-rZ>££\Z&r)^ 

[0 0.5 2] &*5, *^»0>^ffi-Ctt, AASf I N(i 

[0 0 5 3] ttJ*SSS^-OU 
20 TOT?Il^T^S<hLT^U/:^ 21*1 ICE 6 

[0 0 5 4] £<3*;:, *HJfi(Z)»ffi-ett. m2, m3co 

IDTitl 0 3, 1 0 4ttA*«l J F I NlC««$nT 
ilOQ I DT1I1 0 2«ffi*®f OUTlCgg 

$ntt^tiTKwu» cn{c^^>-rm2, ^3 

(DIDTfil03> 10 4(MMfOUT(Cgg$ 

nr*5 0 , m 1 co 1 d tii 1 0 2 i NKjg 

[0055] *mme>mmz&\,>T\** m2<o 

30 I D TlSd:^ 3 CO I DTflfitOf SffiO*ft^RU 

ncoi DT«fijc*3ViT»i*«Ftt^-a-r*<fc'5Jci)afip 
[0056] (m 2 <D^m<Dj&m) wz. m 2 <Dmm<o 

[0 0 5 7] i3li, *$lof8o»ttSIS7>r;i' 

^(O«fflS0«:^To 
[0 0 5 8] H3*C*3^T, /£mS«3 0 1±tC, !S§ 
1, fg2, ^3©IDTfi3 0 2, 3 0 3, 3 0 4 £ 
40 mi. !B2<ORIMg««3 0 5, 3 0 6 £ tC J; 0 W. 1 CO 

h7yi? 3 o 7j>m&2nz. -rf£t>*>. mi 

<D I DT1I3 0 2(OFoffliJlcm2<0 I DT113 0 3R 
rXm3cD I DT113 0 4^gE@2ttT;k0, m2(OI 
DT1I3 0 3(Omi CO I DT1I3 0 2^ge©$*lT 
l>*«£ttR#«JlCRf*««ffi3 0 5*tgB|SStlT*5 
0, ^3 0IDTll3O4^10IDTfl3O2 

tfiSia^tix^^mt.\tRaw\zRfttssns3 o 6**e 

[0 0 5 9] £fc, m4, m5, ^6©IDTfffi30 

so 8, 309, 3io<hmi>m2 (Dfcmmmm 311, 



(7) 
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3 1 2 £\Z&K>'%2<b7>< )V9 3 1 3f>mi&£ 

tl% 0 t&fo%i4® I DTf S3 0 8©S1ICS5© 
I DTti3 0 9&tf!f!6C0 I DT1S3 1 0#*gBil£ 
tlT^O, i5©IDTii3 0 9(0S4OIDTiI 
3 0 8^ffiB$nTt^fl!J^ttK»«jrc:SS*S«ffi3 1 
ltf&mZftT&O. fg6C0 I DTii3 1 0<Dm4(D 
I DT®S3 0 8^EB^nTt^flJii:ttKJ*«^SI* 

[0 0 6 0] DT1I 3 0 2 O±fiWC0mSfite 

AAitPI N£««Sn. ^20IDTtiM3(^ 10 

i d Tti 304 (DTmcomm&tetti^nm 5 co i d 

Tli 3 0 9 6 CO I D Tfl 3 10 CO-k®J<Z>Sffi 

jtjcaa^ns. £fc, ^4wiDTtffi3 0 8(D±i 

jSrCDBJ ASIITO UT 1 fc*K;Sn, M4(D 
I DTfi3 0 SCDTffl^ffifgUffi^mA^SrOU 

[0 0 6 1 ] S1CI DT1I3 0 2 £^4(E> I DTt 
S3 0 8 £\*m&f&<D*&tfimK-e»*)* !f§2(DIDT 
113 0 3, IkZfffZ 3 CO I DTfS 3 0 4, &tfm5C0 

IDT1I3 0 9, MS6(OIDT1I3 10I1 1 20 

[0 0 6 2] ^l©IDTli3O2MI40 

I DTm«i3 0 8<Dmffife<D*m*&2<D I DT1I3 
0 3, S^3(?)IDTli3 04, W^5(D IDT 

II 3 0 9, Rtf » 601 D 310 
J:D^«M§, mi, |g4C0IDTf 
3 0 2, 3 0 8C0fcf^£P 1 , f£2, ff§ 3 , $5, 
6(DIDT1I3 0 3, 3 0 4, 3 0 9, 3 1 0<E>tf*y 
f&P2i:n^Pl>P20H«^»S. Sfc, #1 

DTms^^-f -fe?— >u^>^ni^i;{ST^^)o 30 

[0 0 6 3] c^cko^^SS^^oibf^^i^ 

[0 0 6 4] mS(D (a) (C, fg 1 , ^2(DIDT11 
3 0 2, 3 0 3©Sfctt*#tt£^To 1801U81OI 
DTH3O2 0M!Htt^^ 1 8 0 2US2OI 
DT1S3 0 3 <D~bft%i¥f%iL~C & o H8^6fl5Mi; 
5l:»WUttl 8 0 l<oe-^J^!&<h^#«#ttl 8 0 

2©t:-^Mftt^-a[LTi^o z<oj:o\zmio) 40 

HJfi©«ffi<?:R«(c:P 1>P 2<0KI«<i:TS££K:«J: 
0, M#ft©t!-^Mt f p^i 1 O I DTii3 
0 2 £S*S2<£> I DT«S3 0 3 tX'—^kZ^ZCtfrT: 
l^^fCP 1>P 2CO^^<hT^C<h(CcfcO, H§1 

0 I DT1S3 0 2<Z>tt#Wtt<0lf— f P^^ 
3<£>I DT1I3 O4(D*M#^0tf-^il2SScf Pic 
-S$tSCi:^ai^o Pl>P2(DHi<h 
"T^Cl 9, i40 I DT1I3 0 8<DlfoMft&<D 
tf-^Mtfp^5, ^6(^)IDTiffi3 0 9, 3 

1 0OJWt#tt©tf-^H«ftf pJd-ifeSiirSCli:^ 50 
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[0 0 6 5] ms<D (b) ic, ^m<omm<o^»^M 

fcyj )l?<Dm&ft&Z^'t» 1 8 0 3 a^l803 
7^;I^£0 d B#>£ 9 0 d Bf§^£TC0jA(^?itf#®ffi 

-em^fc*>w$>K). 1 8 0 3 b *^ 

IT, 0 d Bt^£ 1 0 d Bgffico^*iH#$5BTI^L 
fct>C0T^^>o fp(iIDT»M»^l 

[0 0 6 6] ^ntC^bT09O (a) «C«£3fe<3!>#ttS 

ffiiS7^;^^i DTfi0M#tt^ito ^9 co 

(a) l^t^T, 190 113, S10IDT1I3O2 
M^4© I DT1I3 0 8 0M#ttT^So 
1 9 0 2H 12(0 I DTli3 0 3, S30IDT1 
S3 0 4, 21 5 CO I DT1S3 0 9, M^60IDT 

ii3 i o«>tts*»ttT*s. sE3fe<&»tes 

®^7^;^(Oll© I DT1I3 0 2&tfgS4tf> I D 
Tfffi3 0 S<Dtk9tft&<D\±—*/milLR f p 1 £|g2C0 

IDTli3 0 3, S3OIDTfi3 04> !f§ 5 (7) I 
DT1I3 0 9, Rr;»6©IDTltt3 1O0M«P 
ttOtf-^ffiifcft f P 2 &LTl>fcV>. 

[0 0 6 7] 19© (b) \ZZL<D£oUW1Simm%i7<{ 
;U^CDilii1ttt^^-ro 1 9 0 3 a^l 9 0 3 bte£ 

9 0 3 all ^#S^®iS7>fMS:0dB^e)9 

0 d BSfl[*T©j£Vi¥iJf#l6H"eH^bfc ! 6>a)T»0, 

1 9 0 3 b(l «f5fe<Z)#tt^B«[7>r^^(Oai3aiRrtt<0 

4 , 'fr«*Hc»BLT, OdBd^lOdBlSO 

[0068] m8(D (b) C0iiiM4*tt 1 8 0 3 b te, 0 
9© (b) ©SiM^ttl 9 0 3 b(Cit-<T, ffi«*«<0 

*o*>, W«©«|T©nx©3S[#tc 5 bo^:^S. 

[0 0 6 9] & I DT«ffi(OiS[|*«Ftt<Otf 

[0 0 7 0] dOcfc^tC^jSfi^ffiJCcfctXtf, JA$F*£ 
[0 0 7 1 ] ft**, #^J6Jgl8fc:*5^Ttt. fflMf^ 

fistic m4<DiDTm&<D±.T<nnmm<D£ 

[0 0 7 2] «3 0>*S60>J£ffi) ^tC, f§ 3 <omt&<D 

mmAz-D^xmmt^o 
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[0 0 7 3] i6 iC**J£©^ffia>#ttSffi»7 4 )V9 

mmm&^T* me\z^x, &&$m&Ly * 
mmsffi6 o i±ic mi, m2, ^3^iDTii6 

02, 603, 6 0 4^1, m2co£#t§§mS6 0 
5,6 0 6 <htcJ;D8tj£2*i£o 

[0 0 7 4] T&fr^, mi<D I DT1S6 0 2 COM®] 
1cm 2 CO I DTfg6 0 3&tfm3(0 I DT1S6 0 4 
#KB$n, m 2 CO I DT1S 6 0 3 com 1 CO I DTI 

0 5*«MSnT*0, Sfc, 13©IDTti6 0 4 10 

comico i DTtg6 o 2&mmztix^2>m£.i*&.tt 

[0 0 7 5] ^2, ^30IDTtl6O 3, 6 04© 
2 , m 3 CO I D Tfi 6 0 3, 6 0 4 COT$J<OSffiJite 

^n^nsffi^nt^s. micoiDT®S6o 
2 ©Tfli^ssJtttfflrtsrfo u t cM^nr^ o , 

^1 CD I DT1I 6 0 2<D±flJ0)«ffiJtte«Jft3nT^ 

[007 6i & i<DiDTmM6 0 2o>mmm*mzm 20 

2S^3(DIDT1I6 0 3, 6 0 4 <omSft*gc 
0t>&<. S2© I DT»I6 0 3®«fi}|©*ftia 
3<0 I DT1I6 0 4(Om^<7)^:Si:«lli;T^^o 
[0 0 7 7] Il©IDTfI6 0 2Otf7^^ 

PI, 312, f£ 3 CD I DTfl 6 0 3, 6 0 4cOtf-/5 : - 
£P 2 (h-T^i:, P1>P2 0SIW. 

[0078] *m&<Dj&&<z>»&mmy>()\'*'v 

te, mi<0 I DT116 0 2(D^^^<-tf— >W> 
!!S2, S^30)IDTti6 0 3, 6 0 4CD;* 

^7>f1f->3>l/yttUSS:ofct$tS« 30 
[0 0 7 9] C©cfc5ft*^J6O»ffi<0i!ifP*Bl 

[0080] I32 1C:, mi <D I DT1I 6 0 2 comSfa 
<D*$kj$±Zf*?7'f*\f->'3>Ui'*L* mi CO ID 
T1I6 0 2<DMMft&<D¥-2mfe&£<DM%&^ 
"To Tftfc^ B2H Il©IDTiS6O20fI 

»<o*»X^«a»hTy^*S«[&B«»»^«c:. mi 

CO I DT1I6 0 2(OttltWtt<Otr-^HiK»*«-aiJL 

[0 0 8 1 ] m2frt>WZfrfe£yiZ. mi CO I DTI 40 
16 0 2comSJg<0*»^<^^^£, mi CO IDT 
m®6 0 2C0fl[»!NFftc0tf-^^JSSc^iS<^:oT^ 

mico I DTfi6 0 2cO^^^-Tif-^>3 
>Uzs*ifi±% mico I DT1I6 0 2CO 

< & & tc onx S tz * * 5 -f -fc? - > 3 > 1/ v 

^Vh£<£;£tcotlT, mi CO I DTfl6 0 2<D%L 

tt&&<D\f—zmwimzm<tiiZ>o m2S:^m3coiD 

T116 0 3, 6 0 4tCO^T*>mi CO I DTMM6 0 50 
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[0 0 8 2] ±.&lsfzJ:?\Z. mi (O I DTli6 0 2 
<Dmmi%*m*Wi 2 RZtm 3 <D I DTii6 0 3, 6 0 

£5JC, mico I DT1S6 0 2cO*^-f i?— >3 > 
l/yWS2atfS3© I DTig6 0 3, 6 0 4CO* 

t-ya >ui/*^Hi;«$jctt, mico idt 
fi6O20M#tt©^^nsait m2&r/m3 

COIDTMS6 0 3, 6 0 4<0»»«rtt©tT— 

[0 0 8 3] <h^^5^, ±mLfz£olZ* Pl>P2co 
H^^-r-S^iifetC, ^l(^IDTSl6 0 2CO/^7 
-f ->3 >l/yttS2Wg30 I DT1I6 0 
3, 6 0 4^^7-ft-ya trf&fe-DrzMlZ 
UZ>£?lzTZ>C£lZJ:r>xm 1 CO I DT1I6 0 2 co 
iJcS*^14C0tf-^^S^^m2, ^3(DIDTii60 
3> 6 0 4 <Dtkttft&<0 V— 9 Z- 
£&X%%>o 

[0 0 8 4] z.<D&r>\z*mffio)j&mxfc. mi<o ID 
rm&6 o 2 <Dmsift&o> z m&ik£.wz 2. m3co 

IDT1I6 0 3, 6 0 4<0&Stt$ttcOfcf— ?m$Lfk£ 
£, & I DTftKcDfcT^&tX* I DTmScO^^^-f 
if - ~> 3 > V i/it ^ilt £ d t \Z <t o T—S: 2 i*£> d 
& I DTlffi0^^7-f if— ->3 >Uz/Jr 

sfcwss-rs-r&fr'BS- i DTm«co^tt8Effi&<osii 

»fl^tfEI*S**>WSETS££fc:J:D* m 1 coHJ&co 

[0085] *mffi<DMmx\z. tr^^^p i> 

P 2<Z)M« < ?:r*ili:JCJ:oTWfiUfc^ CltUClB^ 
-T, bf^^^P 1 = P 2<0KI«£U ^^^-fif— >3 

[0 0 8 6] KJi(0»fi£<i: -TSdtfc: «fc J£«*£T^ 

[0 0 8 7] ft $5, *mfa<Dl&mx\Z. XJltffiT I Ntt 

[0 0 8 8] ££>K, *^Jfi©»f6Ttt, ffi^SfOU 

[0 0 8 9] #^J£co^l$Tte, m2, m3cO 

IDT1I6 0 3, 6 0 4ttA*«J : P I NtCfiS«$nT 

mi co i DTti6 o 2«m*ai^ouTjcastt 
stiT^s^LTiBMLfc^ z.n\zmt>?m2. m3 

©IDTit6 0 3, 6 0 4ttHi*« : f OUTtCftttS 
tlT^D, mico I DTli6 0 2«A^ST- I NlCjg 

[0090] (m 4 commcDmm) ^tc, m4co^jgco 

[0 0 9 1 ] H7C, *&t&<D1&&<D9MimWiliy 4 )V 
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[0 0 9 2] ^7 iC&t^T, JElSJg 7 0 1 
K $2, ^30IDTtl7O 2, 7 0 3. 7 0 4 £ 
81 * 82<0&g*3§lg7 0 5, 7 0 6 £tC<fc98l<0 
7^fJ^h77^ 7 0 7«m. -T 81 
(O I DT1S 7 0 2 (DffiMlzm 2 CO I D Tfl 7 0 3S 
tfS3OIDTtffi7 0 4^iBH$nt*f3, 8 2 CO I 
DT1I7 0 3C08 1 CO I DT1I7 0 2#E14*Tt 

^s«£ttE»«icEat»«i7 o 5#KB£*rr*3 

0, ^3^)IDTll7O4(Oil0IDTfg7O2 10 
3ft«E«atlTV^«ittE»«!lJCjElt»««7 0 6#E 

[0 0 9 3] *fc, 84, 85, i6©IDTfl70 
8, 7 0 9. 7 10tll, i2^M^fi7 11, 
7 12tlCcfcD»2<D7>fMh77^7 1 3*ffl|j£S 
n£„ t^i4© I DTiffi7 0 8©Mffll:S5© 
I DT117 0 9RZSme<D I DTI® 7 1 0#*EB3 
nT4o 0 , 8 5 (O I D Tfg 7 0 9 ©8 4 CO I DTil 
7 0 8^E«$nTl^ftl^HS5*fifJJCjRlt««a7 1 
l^Ei$nti5t), 860IDTti71O0l40 20 
I DT117 0 8**Ell$nT^^flJ<!:«E*tfi!lJCSIt 
§§117 1 2**E«S*VO>*. 

[0 0 9 4] 81 (O I DTlffi7 0 2 (O_hffiiJ(0ig}ite 

i d Tit 704 ©T®jcomffifi«-en^n8 5<did 

Tfi 7 0 9 RZSm 6 CO I D TSi 7 10 C0-k{&iJ<Olg 
IfK^IKSft*. S4©IDTtS7 0 8©±« 

<&«ffiiftt— *<BfflA*^ouT i icsaesn* 84co 

I DT1I 7 0 8<OT«©««fi«fiS*©m*aB^OU 
T2tcS^^n^o 30 

[0 0 9 5] 81 CO I DTti7 0 2 £84(0 I DTf 
S 7 -0 8 t lit fi«0)*ft^H UT* 0 > 8 2 CO IDT 
117 0 3, MS3OIDT1I7 04, &tf8 5<0 

I D Tfi 7 0 9. JkZSW, 6 <0 I DTfl 710H 1 

[0 0 9 6] 81© I DTli7 0 2&tf84(0 

I D Tig 7 0 8 (D«ffiS(7)*»tt8 2 CO I DTfg 7 
0 3, ~Bl?SW> 3 CO I D Tl® 7 0 4, W^5©IDT 
117 0 9, RZSm 6 (DID Tfg 7 1 0 ©ig*£#f£ 
iOfe^^MTfeS. £fc, il©IDTtg7 0 2 40 
©ey^Plh 82, 83(0 I D Tfg 7 0 3,7 

0 4(Ot?y3 1 2rP 1 2 <ht-5<tP 1 1 >P 1 2(0H^£: 
tt?>o 84CO I DTfg7 0 8©tfy^£P 2 

1 , 85, 86C0 I DTlg 7 0 9, 7 1 0<Ot?y^£ 
P 2 2 cht^iP2 1 >P 2 2(?)ili^ft^o 

[0 0 9 7] 8lCO^^;i/^ h^y? 7 0 7K*5l^T, 
81 ©I DTSg 7 0 2CO*^-fif— : > 3 >U^n 

l l tt, *coft2-TrgE2*i&o 
[0 0 9 8] 

[»2] r?ll=Ll 1/ (Lll+Sll) 50 
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CCX\ LI lti, 81© I DTI® 7 0 2(0lgjg(0 
iHT^O. S 1 1 te8l<0 I DTlg7 0 2(0&3ig 

[0 0 9 9] £fc, 82, 8 3 CO I DTtS 7 0 3, 7 
0 4©;*^-f if— i> 3 >l/i>^-7? 1 2 te&<Ogc3T^ 

[0 10 0] 

[ft 3] 7]12 = L12/ (L12 + S12) 

L12te, 82, 8 3 (O I D Tfg 7 0 3, 7 

0 4COigfi<OiHT'&9, S12&8 2, 8 3 (O I D T 
117 0 3, 7 0 4C0&3igf§7^*©lgfg£T*(0 

[0101] -^207^Mh77^ 7 0 8 £*5H 
T, 8 4 (O I D T 1® 7 0 8 <D A & if— *>3>l / y 
t7j2 1f»«4-CS$n^o . 

[0 10 2] 

[ft 4] 7?21=L21/ (L21 + S21) 
CCT, L2 1I1 84(0 I D Tig 7 0 8(OigfgcO 
<BT**K S 2 1 te84(0 I DTlg7 0 8(0&£>lg 

e> ^ccoigfg £ r*(0 m B"e* £ o 

[0 1 0 3] 85, 86(0 I DTfg7 0 9, 7 

1 0cO*^-r-£— z/3 >Uz/sj*T) 2 2te:&(Oft 5TI 

[0 10 4] 

[ft5] 7? 2 2 =L 2 2/ (L22+S22) 

L2 2H 85, 8 6© I DTlg(Olgfg(0 
«T* 0 , S 2 2 te8 5 , 8 6 ©igjg 7 0 9, 7 1 0 
<0^^<if— >a >l/->:*-7? 2 2 <Z>**Wffifga>£#C 

(Olgfg * m bs-c * S o 

[0105] *HS£(O^TJ3, ±IS(0 v 1 1 <h 7? 1 2 
i^ot^O, £fc-LI5C0 7) 2 1 £ 7? 2 2 

[0 10 6] JBLLlCJcO 2gc7)i€-Fi#ttS®S7 

[0 10 7] ^©.fco&^JSO^ffi^ftfP^R 

[0108] **jfi©»ffi©#tt^ffiiK7>r;p^Ttt, 

±IHHJS<O^liTI¥ffltc:ia^b^:C0<hl^«lc, Pll> 
P 1 2(OK^t-r^> t h<hfc(C, ??llij}12t« 

-^MSf P^1(D I DTlg7 0 2 t^2, RZt 
83(0 I DTlg7 0 3, 7 0 4 ife£i*T^S«> 
[0 10 9] *fc, P 2 1>P 2 2(OHC#£T£<h£*> 
77 2 1 £t? 2 2 t3&Wj:^feffi[fCJS:SJ:3{ciiS*r 
^di:{Cct0, »imtt©£-*«»»f p£IB4© I 
D Tig 7 0 8 £8 5 . 8 6 CO I D Tig 7 0 9, 
7 10 d:T'- ^£iiT^£p 

[0 1 10] «eoT±E^«S©»»i:ra««C, /a«^T 
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[oiii] j^±<£*gj&<h-tsc<h(c<£9, 

[0 112] **Jfi©«ffiT?ttP 1 1>P12© 

H^il-^xh^^tC, t? 1 1 <h t) 1 2 <fcrt*Sfc^ fettle 
fc*«fc5£»l8&U *feP 2 1>P 2 2<Z>M«£*r*<!: 
th\Z, 7i 2 l£v 2 2£W&fc>orzmzi&Z>J:o\zm 
*-rstUTK9ibfc^ £nfc:IB6>?\ P11>P1 
2 P 2 1 > P 2 2 cOM«fettTP!fi&T£ - £ t> "Jffi 
-?&£o £fe, PI 1 = P 1 2WP 2 l=P22(!:l 10 
"fcf- > 3 >fe*ttTH§T& £ £ BlffiT* 

[0 113] ^JEJBffiK^Tfe:* ttsaW^S 

W-mmtLtzrf. ^4OIDTfl7 0 8^)±T^il 

[0 114] (£5<B^S6<0J&!B) *fC, m5(0*M<£> 

[0 l l 5] 01 0t*ltl«©^j8<z>»ttSBS7>r^ 
*<B«B8H£^*r. 20 

[oii6]0i oic^r, ^tt^ffi&^^te, 

EtM 10 0 1 JiiC. mi. » 2 , m 3 CD I D TSffi 
1002, 1003, 1 0 0 4<hmi, m2(OJKW3§m 
11 0 0 5, 1 0 0 6 tlZ£Y)ffil&2nZ>o 

[0 117] -f1&t>%* ^1 CO I DT1I1 0 0 2 (Dm 
M\zm2(D I DTlll 0 0 3RZtm3<D I DTfgl 

0 0 4^g2S$tl, m2(D I DTiil 0 0 3<£>fgl <D 

1 Dm ioo 2fiw&znT^z>mti\zKttm\zfc 

»S«S1 0 0 5^E«$tlT43 0. £fe, i30ID 
Tfl 1 0 0 4 COlg 1 CO I DTil 1 0 0 2^SB$fl 30 
T^S«ittR#«fcR#*«Sl 0 0 6 3&*B«**XT 
CCO^^tC. mi, m2> i30IDTlglO 

0 2, 1 0 0 3, 1 0 0 4Rtf!Bh S2©g»gfS 

1 0 0 5, 1 0 0 6H #tt«IB«*«fi«-rS*|fi»C» 

[0 1 1 8] m2, m 3 CO I DTSS 1 0 0 3, 1 0 0 
m2, m3C0 I DTlll 0 0 3, 1 0 0 4 ^Ti^f 

affitt^n^nass^nTViSo £fe> ii^idti 
si o o 2oTflj©iiffijgttai*a : fouT^»a$n 40 

T*5 9 , m 1 CO I D Til 1 0 0 2 <D±flJ©«ffi*BttSS 

[01 19] m 1 <0 I DT11 1 0 0 2 
^2M^3£DIDT111 0 0 3, 1 0 0401^ 

*^C c fc0t)#<, m20O I DT11 1 0 o 3<Dmmm<D 

*»^3©i DTiii o o 4<Dmmm<o*&i£\*m 

[0120] £fe, m 1 <D I D Tfi 1 002(01 aT 

^-nKWODtr^^sp i <h-r5£, pui/2Sfiofi 

£T&3 0 £fe, lbt^tSSOtf^^Pl' fct 50 
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£<h, P' ttl/2 8Efi<fcDS5tr>. hf^PSrWTfcffi 
«latttu/^P' Slft5««lbct0*S^*<, 
^T, mi^ I DTlll 0 0 2 "lMil aTSf(8« 

[ 0 1 2 1 ] m 2 <0 I DTtl 1 0 0 3 CO 2 a 
i&WvT-ZP 2 t~fZ>£* P 2ttl/2Sfi©SST 

£fe, 2bT^tS^t^7^^P2' tt5 
t> P2' ttl/2ftfi<fcD«K, tfy^P^r^T-rSffi 

«2atttfu/5 L P' **r-rs«« 2 b«fc0 

ftoT, S2© I DTtSl 0 0 3TH2 atSt«« 

[0122] £fe, m 3 CO I DT11 1004CO3aT 
St««05tf7fliP2t*D, Ptel/2&g(D;g£ 
£fe3 bT?^tMH«<Z>tr^ttP 2 • -e&o, 
P2' ttl/2«ftJ:Dt)»^ftST**. KyfP2 
^Wt§W3 attlfyfP 2 * $ttS««3b<kD 
fe*»^<«£ot, S3©IDTtSl 0 0 4-Ctt3 

[0123] ^coj:^[cmico i DTtii o o 2, m 

2 CO I DTlll 0 0 3, m 3 O I DTfll 0 0 4© 

[0 12 4] £fe, KyfP 1 tKyfP 2 <hCD|I8«7&t 
P 1>P 2 *jdJE-r-5"Ct»Ccfc0JBl ©*18©»||tH 

[0 12 5] t/:, fcfy^P 1 tlfy^P 2 
P 1>P 2%ffi&TZ>m&\Z\*, tfy^Pl' &tftf>y 
fP2' ORftliP 1 ' >P2' ^LTfeit)^ 
U £fe, PT =P2' $l£LTt)«^K CCO 
SSPT >P2' ^S^t^MP 1 ' =P2' £$1 

[0126] *mm<DmmT*\zp i>P2«s 

TStLTHWlfc^ ilOTla^W<?:2a0l 

-S:^ ( fc^(:PiWP2$ilItT^toK £ 

fe, mi CO I DTlll 0 0 2, m 2 CO I DTtSl 0 

o 3 , m 3 <d i DTti 1004 co^n^nco i d 

TflT*M«rW-tt^i^{:> tfy^Pl, P 

i' , P2, P2' &mmirz>z.tij)m3zis^o £fe, 

£ tl£C0i|§ catcm 2 , m 3 CO I D THIS 1 0 0 3 , 1 0 
0 4(OtT^^P2, P2' l^f Lfel^CT^^M^ 

[0 12 7] e:coJ:3tc— exo I DTmScomSficot! 
[0 12 8] M±(Dmf&£-?Z>Ct\ZJ:K>. BTflMTCft 
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[0 12 9] *$Zm<Di&m-C\Z* AAffl'PI Nte 

^w-mm^x&zhvxmnctztf. cn^fg^-r, 
w-mm^ x $> -d x h mt> & ^ . 

[0 13 0] £$fC, *nM<DMmX\Z* tiiMfOU 

[0131] setc, *mm<D&mxte. i2, i3o 

IDT1I1 0 0 3, 1 0 04«A*Sf INlCg^ 
nT&D, il^IDTlil 0 0 2liM : fOUT 

tcs^^nTi^^UTi^^L^^> cmc^6t*$ 10 

2, S3(^) I DTfgl 0 0 3, 1 0 0 4tea^«TO 
UTCgi^tlT^O, mi CO I DTtll 0 0 2 HA 

[0 13 2] ($6 0^J£0J£tD ;£fc, $6 0|I5£0 

wmz-D^xmw-r&o 

[0133] mi i \z*mMcomm<D&&%tffiWiy ^ ;u 

[0134] mi i fd&^T, ^ttsm&;7^;i^te, 
jeik^ki o i±*c $i, $2, ^3, 14, S5<^) 

IDT1I1 1 0 2, 1103, 1104, 1105, 20 
1 106^:^1, 12 (DKM^MM 1107, 1108 

[0 13 5] TUt)^>, |gl CO I DTtil 1 0 2 (DM 
miZ J m2<D I DTfil 1 0 3&tf$3 0 I DTtll 

i o 4^@ae^n, $3© i DTtsi i o 4 com i co 
i DTiii i o 2(Dmttefcttm\z j ms<D i dtii 
iio 6^ge§2*i, $201 DTtii i o 3comi 

(7) I DTlll 1 0 2 00Jj£teJ£*MiJt::$4 0 I DTI 

n i o 5^gB@$nr^o, $40 i dtih i o 
s(Dftm\zmi<DKMmmmi 1 o 7&mw2tix& 30 

9 , m 5 0 I D Til 110 6 0*M8'HC$ 2 <DKmmm 

[0136] z-<D&o\z, mi. m2, m3, m4, r 

^SCOIDTlll 1 0 2, 1103, 1104, 1 

105, 1106, m i . $ 2 (DKM^nm no 
7, 1108H m&m^mtfcmrzijfaizfe'Dxm 

[0137] S2» 830IDTSS1 103, 110 
tl, m2, $3 0 1 DTlffil 0 3, lO40±#j0l 40 

mmt j! tn?tii£M2nx^z>. £fc, mi. 14, m 

5 CO I D Til 1102, 1105, 1106 0±©J0 

sffiftttA**"? i NJc»a$nT^o. mi. m4, 

m 5 CO I D THIS 1 1 0 2, 1 1 0 5, 1 1 0 6 0T®J 

[0 13 8] $10 1 DTlll 1 0 2 0iig*S(J 
$2M$30IDTfgllO3, 1 104011ft 
*£fccfc9*>#<. $201 DTlil 1 0 3 0l»g0 
#^£$30 I DTlll 1 0 4 0ll^0*a«hl^ 
CX&Zo £fc, m4, $501 DTlll 10 5,1 50 
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1 0 6 0llfg0*gcH$ 2 0 I DTiffi 110 3, $ 
3(OIDTigll04«J:0W<, $40 1 
D Tli 110 5 <h$ 5 0 I D Tig 110 6 <h0ll 
fi0*gc^l^U"T^^o 

[0 13 9] £fc, $10 1 DTlll 1 0 2 0b? 
£P 1, $2, $30 I DTlil 1 0 3, 1 1 040 
tf y^^P 2, $4, $5 0 1 DTfSl 105, 11 
0 60tf^£P 3 chT3£, Pl>P2>P30ii 
rt*&£>o T&*o^. *^S£0^Si0^tt^SiS^>r^^ 

^MtaiDTlt0^^, IDTll0fIW 

gc^ctO ^^^011^0 tf^#11^0#^, £ 

0 W^S01I^0 tf >y ^£ 0 ±% H £ I* 3 m&&$> 

[0 14 0] ^ i $i&fo\z&rt&nffim<D<mo)m& 
^^-r^^^-r if— >i/'>^-7?^, mi, $2, $ 

3, $4, W$50IDTtffillO2, 1103, 

1 1 0 4, 1 1 0 5, 1 1 0 6ffii;iWo 

[0 14 1] Z.CX. *? : ?^1z—isa>l'zs*7)lZ. 

m i <Dmm<DMmxmw\stz%: i -e^n^o 
[0142] zL<D&ofc*mm<Dmm<DW)ft$:m 

[0143] mi <D^m<DmmxmMvrcJzo\zmi 0 
1 DTin 1 0 2 0iim0#&^<&3i5£, m 
101 DTtsi 1 0 2<Di&MWft<D¥-?mmm^ 

<&oT^£o £7c, $10 1 DTlll 1 0 20*^ 
7«{~tL—>3 >7?#;*;^<&£t££\ $10IDT1S 
1 0 2 0^^140 tf-^7/liSgC^<^oT^^o £ 

0ct o tern 1 0 1 d Tti 1102 (on&mmfim cm 
&\zte, mmm*m^<frz\z^nxtt*?7-(iz 

-z/h >7?7^/h£<&3lC-3ttT, $10IDT111 
1 0 20^#tt0tf-^^&^Ct^<^^>o $2, $ 
3, $4, $50 1 D Til 1 1 0 3, 1 1 0 4, 1 1 

0 5, 1 1 0 6fCO^Tfc$l 0 I DTlll 1 0 2 X 

[0 14 4] $£r>X±misrc£o\zmi 0 I DTlll 

1 0 20tf^£P 1, $2, $301 DTlll 1 0 
3, 1 1 0 40if^£P 2, $4, $50 I DTll 
1 1 0 5, 1 1 0 60tf^£P 3 hlsfzm&lZ. PI 
>P2>P30ii«Ou^0T, $1, $2, $ 
3, $4, $50 I DTlll 1 0 2, 1 1 0 3, 1 1 
0 4, 1 1 0 5, 1 1 0 60fe#t#tt0t:-^i&f££ 

[0 14 5] T&*0t3, $1, $2, $3, $4, $5 
0 1 DTlll 1 0 2, 1103, 1104, 110 
5, 1 1 0 6 0^#tt0tf-^il^^-^T^0 
T, **l0M0Sft^It7^^0#tt(t £9 

[0 14 6] ? &:bt>, J^±0fgj£<hT£££tCci;9, 

j2:^xMmr^MM^^r^iimmmy^)i^^ 
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* 

[0 14 7] *Sl^flt{l A*j2TFI Nti 

[0 14 8] £6tC. #3£te<7)^S$Tte, lllMfOU 

[0149] &*5, m 1 5 (D I D TS^*&CDilS 

[0 15 0] !H2, S3© 10 

IDT111 1 0 3, 1 1 0 4\Z&jjffi z ?OUT\Z&m. 
£tlT:fcD, mi. !£4> %$5<Dl DTfgl 10 2, 
1 1 0 5. 1 1 0 6(UMf INCM^tltl/^i 

i,TmwLrztf. zn\zmt>rm2. s3^idtii 

1 1 0 3, 1 1 0 4(UM I Ni:Sic^nTi5D, ^ 

1. SK4. JB50)IDTttSl 0 2. 1 1 0 5, 110 

[0151] *mmcommx*te. & i dtii© 

m @ co^^te cd t:- ^ ^ & 5. $ it % - ^ & -r 
[0152] tabs* iDT«s©Ris*<ns 

<h\ 1 DT«ffi<7)tt»«Ftt©br--^«JK*«<£<a:«)C: 

t^ot^s. toT^icDiDTticoiipt, a§ 

2&tffg3CQ I DTaffi©JRJP£€:Sfc£it-££<fcfc:<fc 
[0 15 3] Sfc, I DTmM(Dttm&^Z-Z>Z.£lZ& 30 

ox 1 DTmm<Dmtt&&<D¥-zmfc&ft^tTz>zL 

t^Sot^S. fct, mi CO I DT^S<Z)$m£:, 

«fc^»T#i DT«ffiott»i|#tt<7)b:>-^H«t»*-a$ 
i± 3 j: ? iz m m f & c: <h t> m * z> . 

[0154] *fc, IDT«i^^7<1f-'>3>l/ 
5/*#*S<&*ltffc*«£. iDTlMlf^iO 

1 © I DTf I©/^7<1f->3 >l/'>tt, m2& 
^3(D I DT«ffiO^^^-T-tf— >-3 >l/i/^ < h^:S 40 

[0 15 5] JK±MWlxfc#ft£ff*£ffi^;b-fr 

ck 5 iciest 5 c £ 

[0 15 6] £fc, Sl~4©&3IJ6<B»ffiTtt. 3£ 

2, &tfS3C!) I DT«ffiCD«S»<0*»^ra»T*S 
tl/TKWLfc«« t CftKUBfc-T, ^2, W^30I 
DTlIcOiifg(Z)Wll^^S'&T^ot!), 

ttwwttco e- * kr^i^ 1; ct v izmmft tr * so 
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^■msn-c^na. »i-4©ft*«©*»tH« 

[0 15 7] *KWO»ttSSK7>r;U^SrSI 
(CRTS. £<DJ;5ftM<i^l§£LTte, 

[0 15 8] 2*>\Z. EE^SISi, tiffSj£®Sffi-h{C@2 
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